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The Fillli ADnual Session of tbe American Railway Master Me- 
cbaoics' Association conyened at Horticultural Hall, Boston, June 
11th, 1872. 

OfnoBBs Pbisbnt. 

H.'M. BRTTTON, 8i|g|rpUl» Wtttor Valley R. R.... President. 

and Pittsburgh R R 1st Vice-President. 

»4kMial Bk-B.* Treasurer. 

* ^. R^ Secretary. 

■ w' 
X 

, )r at 9:30 A. M., by the President, and 

r"* nr£ PoMPLonKtm ^^use, of Bo«ton. 

fjS . %B in order will be to receive the minutes 

fllffttlB ^f a^ ' printed in pamphlet form, which would 

^ i ^Wftf jM^^^f .'***'' pleasure that they be approved with- 

ASSOClATiov ' 

^_^ ■*wi^. ihe Rome, Watertown & Ogdensburgb 

tnutes, as printecl, be approved without 

- -' £ « 

r 7 ^ ; .nes8 in order Is the cnlHnc: of the roll. 

/ *'^^^*r ^o the calling of the roll, and answer to 

r 

Mr. Edux, - ^ '^''fL \|lbany Railroad — Perhaps our roll would 

be a little fuller if we ga\v. . ^lere a chance to become members who are 
not, prevloaa to the calling of the roll. 

The PBKsn>EHT — Mr. Eddy, the next business in order is signing the 
Constitution. We want to see who of the old members are present, first. 

The roll was then called, and the following members answered to their 
names : 
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lee ; they therefore considered it best to meet on the 11th of Jun< 
I hope this change has not inconvenienced any member. 

Some of our members who live in the cold sections have informe 
me that they think May rather early to hold our annual meeting 
After a very cold winter they find it difficult to leave their businee 
long enough to attend our meeting. It would be well to select th 
place of holding our next meeting early in the session, and then d< 
termine on the time of holding it which will suit the members bes 

Oroat credit is due the various committees for the excellent reporl 
which they presented at our last annual meeting, which your Con 
mittee on Printing have had printed in pamphlet form. Your Se< 
retary has mailed a copy to each member, and to the officers c 
railroads, as far as he has known their addresses. 

A number of the Third and Fourth Annual Reports are still o 
hand, and will be supplied to members on application either person 
ally or by letter. 

By having the First and Second Annual Reports reprinted — wit 
which few of the members are supplied — it will be possible for thos 
who wish to do so to preserve the scries complete and have thei 
bound in one volume. 

It is thought that the reports of your committees have been th 
means of diffusing much valuable information to those engaged i 
operating and constructing railroad machinery, and that the pla 
which you have adopted of collecting and recording the experienc 
and knowledge of those engaged in the same occupation in differen 
parts of the country may be extended very much farther, and tha 
the system of transacting business which you have adopted has beei 
much more successful than was expected by those v^ho organized ii 

I would recommend that a committee be selected early in the ses 
sion to present to this convention subjects for our consideration s 
the next annual meeting, so that there may be ample time for ap 
pointing the committees before we adjourn. In some cases membei 
can not serve on committees. If they are appointed late in the ses 
sion — which has been our custom — no time is given to appoint othei 
in their place until some days after we adjourn, which often detain 
the committees in beginning their work, 

Hr. Perry, of the Cheshire Railroad, was appointed Chairman c 



tlie Committee on Tires at our last meeting, altbougli be was not 
present. As soon as he was notified of his appointment, however, he 
reqaested to be excused from serving on account of business. His 
request was complied with, and Mr. Lauder, of the Northern Eail- 
road, appointed in his place. The time was then so short that tbej 
feared they could not prepare a report for this meeting. Should the 
CoDTention wish to continue this committee, we may look for a long 
aod interesting report at our next meeting. 

Boiler explosions are becoming quite frequent. Scarcely a day 
passes bat we hear of one or more. A very small percentage of 
these are locomotive boilers, yet enough to show us the necessity of 
nsiog erery care^ possible in their construction and use. 

I think a commission has been appointed by Congress t4) experi- 
ment for the purpose of determining certain rules for the construc- 
tion of boilers. If such a commission has been appointed I would 
recommend that this Convention send a committee to be present at 
sofili experiments as may bo made, and gather all the information 
possible, and report at our next meeting. 

Since our last meeting the duties of youi' fltafwlary have been 
quite arduous, requiring him to obtain help. I am happj to say the 
duties of his office have been attended to in the best manner possible. 
I congratulate the Association for selecting Mr. Setchel for this 
important office, and trust he may be induced to serve another year. 

I would especially urge upon all members the importance of 
discussion. After the various reports have been presented to the 
Convention there should be a free interchange of opinions. Our 
Association is intended for the purpose of investigating all matters 
connected with railway machinery. 

So long as master mechanics have as much human nature in them 
as most of them now display, there will be differences of opinion; 
let us, however, trust that each and every one will aim chiefly to 
learn the most effective and economical manner of constructing and 
working railroad machinery. 

The committees will, doubtless, present reports which will contain 
valuable facts and information, but should any member hold differ- ' 
ent views from those advanced by the committees, or should his 
experience suggest any modification or addition to their conclusions, 
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I trust he will so state it to this Convention ; by so doing we wil 
arrive at facts that can be reached in no other way. 

Much has been said about the hospitality extended to us by oa 
friends at our meetings. It is pleasant to know that we have friend 
who thus manifest their good feelings to us in the cities where w 
hold our conventions, yet we should be careful not to accept any 
thing that will cast a shadow on the reputation of our institution 
There is much to interest us in and about this great city, and whic] 
may tend to take the members away from our sessions. Our by 
laws specify that one session shall be held each day, from 9 A. M 
till 2 P. M. I hope each member will so arrange as to devote hi 
time to the Convention each day while it lasts, thus enabling us t 
dispatch the business satisfactorily, which can not be done if th' 
members are absent 

Such committees as are not ready to report will confer a favor K 
making it known before their reports are called for. 

Gentlemen, I have served you since the organization of our Asso 
ciation, in 1868, as your President. I have endeavored to do so t 
the best of my ability ; but, feeling that there are many member 
better qualified for the position, it is but fair, and I request you, t 
select a successor at our election of officers. 

Thanking you for the many acts of kindness shown me since th 
formation of this Association, again I thank you for your attentio 
while I have been making these few imperfect remarks. 

To you as a body I now commit this Convention. 

The Treasurer's Report was then read by the Secretary. 
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.' On motion, it was voted that it ie received. 

The Pbesident — fiefore proceeding with the reports of committees, thete 
is some correspondence that I would recommend that the Convention hesr 
read and act upon ; and some, perhaps, which it would be well to refer to a 
Committee on Correspondence. A letter has been received from the Secre- 
tary of the Superintendents' Association of this city, which, perhaps, it wonid 
be well to have some action taken upon, some committee appointed, or other- 
wise, as the Convention thinks proper, before we proceed to other busineat. 
If there is no objection the Secretary will read it. 

Boston, May 22, 1872. 

Mr. Thompson, Chairman of Committee of Matter Mechaniai Awto- 
ciation, East Boston : 

Dear Sir — At a meeting this day of the Superintendents of 
Boston, it was unanimously 

Voted, That the Secretary notify the Chairman of the Committee 
of the Master Mechanics' Association that the Boston Superintend- 
ent's Association hereby extend a hearty welcome to the members of 
the Master Mechanics' Association, and offer them a special free 
train over their respective roads to such points as they may wbb to 
visit while here. 

Voted, That the Superintendents will cheerfully co-operate with 
said Chairman of the Committee, or with any Committee the Master 
Mechanics' Association may appoint, in carrying out any arrangements 
that will contribute to the profit and pleasure of the members of the 
Association. 

Very truly yours, 

A. FIRTH, Secy 

On motion of Mr. Wells, of the Jefferson vi lie, Madison & Indianapolis 
Railroad, it was voted that it be received and a vote of thanks be tendered to 
the parties for their kindness. 

The President — ^There have been several letters received from individ- 
uals extending invitations, etc. Is it your pleasure that they be read or re- 
ferred to a Committee on Correspondence ? 

On motion of Mr. Hayes, of the Illinois Central Railroad, it was voted 
that they be referred to a Committee on Correspondence ; also, that such com- 
mittee consist of five members to be appointed by the Chair. 

The President announced the committee as follows : Messrs. Hayes, of the 
Illinois Central Railroad ; Robinson, of the Great Western Railroad ; Hill, of 
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the Erie Bailwajr; Ham, late of the New York Central Railroad; and 
DeClercq, of the Toledo, Peoria & Warsaw Railway. 

The President — ^The next business in order will be the report of your 
Gommittee on Boiler and Boiler Materials, consisting of Messrs. Hayes, Illi- 
nois Central Railroad ; Jauriet, Chicago, Burlington & Quincy Railroad ; 
and liunb, Des Moines Valley Railroad. 

BEFOBT ON BOILERS AND BOILEB MATEBIAL. 

To the American Railtoay Mcuter Mechanics* Association : 

GsNTLEifEN — Year Committee on Boilers and Boiler Material beg 
leave to sabmit the following report : 

Copies of the following questions were sent to the yarious master 
mechaDics, and twenty-four answers wore received : 

let Is the present form of locomotive furnace the proper one for 
tho economical consumption of coal, or can you suggest a different 
tnd better form ? 

2d. Please give your views of the comparative merits of the plain 
foroace, as compared with that having the fire-brick arch or water- 
table. 

3d. What, in your opinion, are the comparative merits of straight 
and wagon -top boilers for locomotives? of boilers with one, compared 
with those having two domes? of taking steam in the dome or domes, 
compared with the use of a perforated dry -pipe? Please state your 
preferences, with your reasons therefor. 

4th. What diameter of flues do you advise for use in wood and 
coal-hurning engines ? 

5th. Have you ever experimented with a view to burning bituminous 
coal with a draft from the top of the fire downwards ? If you have, 
please state the results. 

6th. Do you know of an American iron for furnace sheets as free 
from lamination and liability to blister, as the Low Moor iron? 
V JOS, please state the brand and the length of service of the sheets. 

7th. Have you experimented with a view to determining the rela- 
tiTe strength of drilled and punched boiler-plate in the rivet seams ? 
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8th. Do jou advise drilling instead punching the rivet holes in 
hoilcr plate ? 

9th. Do you think the use of a drift materially lessens the streogtli 
of boilers io the rivet seams? 

10th. Please state the material and thickness of the thinnest fron 
and back flue sheets you have used with safety in boilers of coal 
burning locomotives. 

11th. Can you suggest any advantageous changes in material oi 
the construction of locomotive boilers ? 

12th. For the benefit of the Convention, please communicate auj 
facts or information you have of interest, pertaining to the subjec 
upon which this Committee is required to report. 

In reply to the first and second questions, various opinions an 
expressed. The large majority are in favor of the plain box fo] 
wood or coal-burning engines. The reasons assigned are that waiei 
tables and brick arches are expensive, and show no economy in fne 
used. Your Committee have made no new experiments and can onlj 
present you with the views of a few gentlemen — some in favor o; 
plain furnaces, others in favor of the arch or water table for coal 
burning engines. 

Mr. H. A. Towne, of the Hannibal & St. Joseph Railroad givei 
results of experiments running through eight months, with enginei 
having plain furnaces, and also the results obtained from the same 
engines during eight months' service with the water table. The 
average miles per ton of coal with the plain box is stated at 24.9 anc 
the average with the water table 40.29 miles, a difference of 61 pei 
cent, in favor of the water table. 

Mr. Ham, of the New York Central Railroad, states that he hai 
experimented with the plain box, as compared with the brick arcl 
and the water table, and finds a saving of 8 per cent, from the usi 
of the arch, and 12 per cent, from the use of the water table. 

Mr. Van Yechten, of the Atlantic & Great Western Railroad 
states that in his experience " the first cost of the plain box is less 
it is easier kept in repair, and affords greater economy in fuel " thai 
a box having the arch or water table. 
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Mr. Setchel, of the Little Miami Railroad, is of the opinion that 
tlie plftin box will give the best results, all things being considered. 
Heitates it as his belief that more fuel can be saved *^ by a judicious 
system of firing than by any device that has yet been invented for 
the consumption of smoke." He says farther, and we quote from 
his letter, '' the truth of the matter is this: two-thirds of the loco- 
motiTes burning coal really burn more than they should, for the 
reason that the locomotive attendants are not particularly interested 
in the amount of fuel saved, and do not give the matter the attention 
it deserves, and hence it is that any man who has had practice, and 
who his given the subject a sufficient amount of study to get up a 
plansible theory for a successful furnace, almost invariably succeeds 
in making a show of a saving of coal, simply by giving close atten- 
tion to the firing, when perhaps, with the same attention given to 
the plain box, the result would be equally satisfactory.'* 

Mr. Wells, of the Jefferson ville, Madison & Indianapolis Railroad, 
prefers the plain box, but advises an increase in the size over that 
now in use on our standard engines. In his opinion the furnace 
should be longer and deeper — the grate area being the same as now — 
tnd, as a consequendie, the steaming capacity of the boiler greateri 
so that the gases need not be *^ hurried " through the flues as is now 
done, but more time be allowed for combustion. He expresses the 
conviction that '* boilers of coal-burners are, as a class, too small,*' 
and therefore do not burn coal economically. 

7oar Committee can not suggest any desirable changes in existing 
forms of locomotive furnaces. They see the necessity for better 
combustion and greater economy in the use of fuel, in furnaces of 
coal-bnrning engines, than can be obtained with any known device. 

7oar attention is invited to the suggestive words of Mr. Setchel, 
^d to the views of other master mechanics, as herein submitted. 
From their own individual experience in past years, your Committee 
recommend the use of the fire-brick arch or water table in furnaces 
of all passenger locomotives burning bituminous coal; leaving out 
the question of economy in the use of fuel, we are of the opinion 
that either of these appliances lessens the volume of smoke and cin- 
ders thrown from the stack, and contributes to the comfort of the 
^veling public. 
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Your Committee also recommend the admlEsion of air above the 
fire, tbroagh suitable openings arranged for the purpose. Passenger 
engines with furnaces arranged as specified run cleaner than those 
with a plain box and no air openings, they steam as freely, and it ia 
highly probable that they effect a saving in the consumption of bitu- 
minous coal. 

Your Committee recommend the wagon -top, in preference to the 
straight boiler, for locomotives, especially where impure water ia 
used. It affords greater steam room, larger water surface over the 
fbrnace, and decreases the liability to foam when the water is bad. 
It is easy of access when the mud and scale must be removed from 
the crown sheet, or when repairs are necessary to the numerous 
braces over the furnace, and, as stated by Mr. Wells, of the Jcffer- 
sonville, Madison & Indianapolis Kailroad, it distributes the weight 
to greater advantage upon an eight-wheeled engine, with four drivers, 
than does the straight boiler. The cylinder part can be smaller in 
diameter, and consequently lighter, than with the straight boiler, 
thereby lessening the weight upon the truck ; while the furnace end 
will have greater weight, due to the wagon-top, and will give propor- 
tionately more adhesion to the driving wheels. The straight boiler 
can be built at less cost than the wagon -top, and is subject to fewer 
unequal strains ; but your Committee think the advantages of the 
latter form more than compensates for the defects. Two domes are 
preferable to one, on boilers with limited steam space, and on boilers 
using impure water, provided steam is taken from both domes. Les- 
ser variations in water level and dryer steam in the cylinders are 
obtained. 

Where the water is pure, or the boiler capacity large in propor- 
tion to power of engine, one dome is sufficient. 

Very few speak favorably of the perforated " dry-pipe " for loco- 
motive boilers. 

Your Committee recommend two-inch flues for wood and coal- 
burning locomotive boilers. In regard to burning bituminous coal 
with a draft from the top of the fire downward, we report that experi- 
ments do not warrant a conclusion favorable to the idea. 

Mr. Van Yechten, of the Atlantic & Great Western Railroad, 
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leports that lie has tried the experiment, but the results were unsat- 
ii&etory. 

Mr. Robinson, of the Great Western Railway of Canada, writes as 
foHows : " I have found highly satisfactory results in coal burning in 
ordinary fire-boxes, by using what is known as a removable deflect- 
log plate bent about half rbund and inserted through the fire- hole, 
bollow side downwards, dipping toward the center of the fire (the 
fire door being left open when this is used), thus producing a down- 
ward draft of air upon the fire. The best results, however, I think 
were obtained by a current of air admitted immediately under the 
brick arch, which was directed downward by the inclination of the 
arch towards the center of the fire.'' 

One of your Committee experimented with a water table secured 
to the back sheet of the furnace, over the door, and projected down- 
waard toward the center of the fire ; the furnace door was arranged 
80 as to admit of its being opened partly or fully, as occasion re- 
quired, air was admitted continually through the opening and carried 
down by the table ; a fire-brick arch was arranged in the front end 
of the furnace to throw the gases back and compel their mixture 
with the air admitted, as described above. The experiment was not 
snccesafal. The volume of smoke was lessened materially, and the 
engine steamed fairly in warm weather ; but in winter it was impos- 
sible to generate sufficient steam to enable her to perform her regular 
freight service. 

Yoor Committee can not recommend an American iron for furnace 
sheets, as free from lamination and liability to blister as Low Moor 
and kindred brands of English iron. 

A large majority of master mechanics from whom we have heard 
advise drilling instead of punching rivet holes in boiler plate. No 
tests of their relative strengths were reported, and your Committee, 
therefore, felt compelled to experiment in order that definite infor- 
mation might be given you. 

The following tests were made, all the pieces being from the same 
sheet: 

Three pieces of -f^ inch boiler plate, If inches wide, were torn in 

two by hydraulic pressure : 
2 



No. 1 broke under a strain of 32,228 Ibe. 

"• 2 " " " 82,228 " 

" 3 " " " 33,600 " 

The average breaking strain being ^ 32,685 " 

Three pieces of ^^X^f inoh plate were funchtd^ one f inch ho] 
being pat in each piece. They were then subjected to a tensil 
strain, with the following resalt : 

No. 1 broke under a pressure of~ 13,371 lbs. 

•* 2 " " *• 13,371 " 

" 3 " " " 13,714 * 

The average being 13,486 " 

Three pieces of -^^ X If inch plate were drilled^ one f inch hoi 
being pat in each piece : 

No. 1 broke under a pressure of. 17,828 lbs. 

•* 2 " " " 17,486 " 

"8 ** " " « 17,622 " 

The average being 17,645 ** 

The average strength of the drilled plate being 4,160 lbs. greaU 
than that of the punched plate. Great care was taken to dresa tl 
pieces to the sizes given aAer they were punched or drilled. 

The following comparative tests were then made with punched an 
drilled plates riveted : 

Six pieces If inches wide, and cat from the same sheet as the fon 
going, were panched and riveted together, in pairs, with the best 
inch rivets, one rivet to each pair, and were subjected to a tensil 
strain, with the following resalt : 

No. 1 broke in center line of hole under.. 17,828 lbs. 

" 2 " " " *• ..17.828 " 

'• 3 " " " " ..17143 " 

Tiie average breaking strain being 17,599 " 

Six pieces, duplicates of those last mentioned, were drUledy ac 
riyeted together in pairs, one f inch rivet to each pair : 

No. 1 sheared the rivet under a pressure of. 17,143 Iba. 

•* 2 " " " " 16,457 ** 

" 3 " " " ** 16,428 " 

The average shearing strain beings 16,342 " 
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Ton will observe that the rivets secaring the plates having drilled 
holei) were sheared under a less pressure than was required to tear 
asonder the plates having punched holes. 

It 18 also worthy of note that, while the punched plate is weaker 
tbn the drilled plate, the rivets in the punched holes do not shear 
80 easily as those in the drilled holes. This is probably due to the 
edges of the drilled holes being sharper and more compact, and oon- 
seqaoDtly more capable of shearing than the edges left by a punch. 
It is not probable that the teMile strength of boiler plate, per square 
ineh of seetion, is impaired by drilling, but your Committee are satis- 
fied it is impaired by the use of a punch. 

In view of these facts we advise drilling the rivet holes for longi- 
tudinal seams of boilers ; the circular seams are not subject to so 
great a strain and may be punched. We also advise the use of f 
inch rivets, 1{ inches from center to center, for all seams in locomo- 
tive boilers made of -f^ inch iron, as the ^ inch rivet is too small to 
resist a shearing strain equal to the tensile strength of the plate be- 
tween the rivet holes when they are drilled. 

We are of the opinion that a drift should not be used in the rivet 
holes of any boiler ; if the holes do not correspond a reamer should 
be used. 

We think back flue sheets should be ^ inch thick if of iron, and 
/i inch thick if of steel ; front flue sheets -^^ thick if of iron, and 
} inch thick if of steel. 

In the various communications received from master mechanics, no 
changes of importance were suggested in the material or construction 
of locomotive boilers. 

Your Committee have one recommendation to make, and that is 
w regard to stay-bolts for locomotive furnaces. We strongly urge 
^he advisability of using hollow stay-bolt iron exclusively, so that 
^ > stay-bolt breaks partly or entirely, it will be discovered im- 
mediately. 

The objection may be made that too much cold air will be admit- 
^ in the furnaoe. This, however, can be readily avoided by driving 
saitable plugs into the inner end of the holes in stay-bolts. A boiler 
f^ntly examined was found to have 40 broken stay-bolts. The 
boiler is 2^ years old, and is stayed with ^ inch bolts, 4^ inches from 
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center to center. Another boiler was found to have 15 stay-be 
broken. 

Similar instances are numeroos, and we think safety demands so 
sorer way of detecting broken stay-bolts than that of getting in 
fhrnace and sounding with a hammer. An examination of this k 
is rarely made unless an engine is in the shop for repairs ; and c 
sequently boilers often run in an unsafe condition, on account 
hidden defects of this character. 

The remedy we suggest is thoroughly reliable. In order that ] 
might have definite information of the strength of ^ inch holl 
stay-bolt iron, your Committee tested the tensile strength of th 
pieces. The hole through the center was -j^^^ inch diameter and 
sectional area of the metal -f^ of a square inch : 

No. 1 broke under premureof 28,457 lbs. 

« 2 " " " 29,828 " 

" 3 " " " -...30,171 *• 

The average being 29,485 " 

By experiments made a year ago, and submitted to this Assoc 
lion, we found that { inch stay-bolts tapped into -^^ inch plates 8 
riveted over, pulled out under an average pressure of 21,486 poun 
which is 8,000 pounds less than the tensile strength of ^ inch holl 
stay-bolt iron. 

It is certain therefore that the strength of f inch hollow stay be 
is more than sufficient to resist the strains to which they will be si 
jected, if placed 4} inches from center to center. 

We submit herewith a drawing of a boiler complete, as built 
Mr. W. A. Robinson, of the Great Western llailway, of Canada. 

Respectfully yours, 

8. J. HAYES, 
Supt Maeh% L C. R. B. 

C. F. JAURIET, I ,, .^ 

SupL MatVy, C. B. A Q. B. B, ^ ^^^•**«* 

J. LAMB, 
M. M., 2>. M. F. B, R. 

On motion of Mr. Sellers, late of Des Moines Vallejr Railroad, it 
voted that the report be received. 
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3<r. HiTEB, Illinois Central Railroad — Before proceeding with the diBcns- 
Roo of the report the Committee on Correspondenx^ are readj to report on 
tbo86 eommnnications which have been referred to them. If there is no 
objection, 2iir. Bobinson, the Secretary of the Committee, will read the 
report. 

Mr. Bobinson, Great Western Bailwaj, read the report as follows : 

BEPOBT OF COMMITTEE ON CORREBFONDENCS. 

Correspondence submitted consisted of one invitation only beyond 
wbat had already been considered by the Committee on Invitation, 
tluB one being from the American Watch Company, and received too 
late for the necessary arrangements. We recommend that a vote of 
tbnkB be extended this Company for their consideration and propo- 
iitioQ, bat that the same be respectfully declined for the reasons 
mentioned. 

The other invitations, which have had the consideration of the 
Inyitation and Reception Committee, we recommend be accepted in 
the order presented, and 

That all members who intend availing themselves of the New 
Hampshire excursion, will give in their names to the Secretary of 
the Association on or before 2 o'clock to-morrow. 



S. J. HAYES. 

E. O. HILL, 

C. T. HAM, 

A. H. DeCLEROQ, 

W. A. ROBINSON, J 



CommiUee. 



On motion of Mr. Keeler, Flint & Pere Marquette Railroad, it was voted 
that the report be received and the recommendations adopted. 

The President — The discussion of the report on Boilers and Boiler Ma- 
terial ig now in order. 

Mr. Hayis, Illinois Central Railroad — ^I was not present when that report 
was read; bat, of course, I am familiar with its import, and I would like to 
hetr to expression of the master mechanics present upon the subject. Your 
Committee have taken considerable pains to get up a practical report. It is 
trae there is very little of theoretical opinion in it; nearly all of it is prac- 
tical. In regard to the pulling of the iron in two, showing the difference in 
strength of iron between drilled sheets and punched sheets, we have taken 
co&aiderable pains and considerable trouble ; also in riveting sheets together 
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to compare the strength of a single-riveted seam and a double-riTeted seam, 
and I should like to hear the opinions of those who were present to hear tha 
report read. I am satisfied it would be entertaining to the Association, and 
we should profit very much hj a discussion of the subject. 

Mr. Hudson, Rogers' Locomotive Works — I would like to ask the Com- 
mittee a question in regard to these plates that were punched and drilled, 
and that is, Whether the grain of the sheets was all in the same direction? 
It is well known that the strength of boiler plate diiTers verj much whether 
with the grain or across the grain. I merely wish to ask the Committee if 
these sheets were all taken with the grain in the same direction. If so, then 
the tests are comparative and are of value ; but if taken without regard to 
the direction of the grain I apprehend it throws serious doubt, or would 
throw serious doubt, upon the reliability of these experiments. 

Mr. Hates, Illinois Central Railroad — Your Committee was well aware 
that iron does not always present the same strength, taken from the same 
sheet, unless pulled in the same direction. They were perfectly well aware 
of that, and hence all of those pieces that the experiments were made with 
were taken from the same sheet and taken as the sheet was rolled, longi- 
tudinally, not crosswise. They were aware that a sheet pulled crosswise will 
not stand as much as when pulled lengthwise, and hence the Committee was 
very particular to have the strain longitudinal. The experiments were all 
made with a view of showing a fair test, and not to show that the iron was 
better than any other. We cut it all from the same sheet, so as to make the 
experiments a fair test. In the first experiment with the drilled sheets, the 
first three pieces we found, when we pulled them in two, that it sheared the 
rivets ; it did not pull the iron in two, but sheared the rivets ; hence we 
found where sheets are drilled it is necessary that the rivets should be made 
larger; in every case where the rivets were the same size, and where the 
sheets were punched, the sheets pulled in two and the rivets were not sheared. 
We found the same in steel in our former report. We found in our former 
report, also, that steel varied but very little, whether it was pulled cross- 
wise or lengthwise, and we found ten or fifteen per cent, difference in iron, 
whether it was pulled crosswise or lengthwise. 

The Sbcbetaby — I would like to ask Mr. Hayes, as the Committee have 
recommended increasing the size of rivets from five^ighths to three-fourths 
of an inch, in order to stand the tensile strain of the iron in drilled sheeCa, i( 
it would not increase the strength in the same proportion if the sheets were 
punched, and if, in the end, we would not get a greater tensile strength to the 
iron by the punched sheets than by the drilled sheets by using the increased 
size of rivets ? 

Mr. Hates, Illinois Central Railroad — We certainly would not get the 
same strength, because there is a positive proof that the drilled sheet doei 
stand more tensile strain than the punched one, and hence all you have tc 
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do k to pat yoar riyeto farther apart and of an increaiied size, and jroo get 
the iocrctted strength between a punched and drilled sheet. I think that 
vill uMwer the qoeKtion. 

ThbSecretabt — I did not understand the Committee to recommend put- 
ting them uij further apart. 

Mr. Hates, Illinois Central Railroad — Certainly; farther apart and 
hiffi rivet*. 

Mr. HuDfiOir, Rogers' Locomotive Works — There is another question in- 
TolTed in this matter of punched and drilled sheets, which it might be well 
to onderttand in order to arrive at a correct conclusion. It is well known 
that the strain in punching a sheet depends very much upon the size of the die 
u compared with the size of the punch. If the punch and die are of the 
nme size precisely, the sheet is strained very much more in being punched 
than it is where the die is slightly larger than the punch. In that case you 
mtke s conical hole. Again, in riveting sheets so punched it is important to 
know which side of the sheets are put together — whether you put the two 
htfge sides of the holes together. If you do, you get a large section of the 
HTet when it is driven and sheared apart, and possibly if they were put to- 
gether in that way, there might be a large section, and that might account 
for the rivets not being shorn apart in the punched plates when they might 
he, with the same size, if they were put the other side to. 

Mr. Haybb^ Illinois Central Railroad — Those sheets that were punched 
vtte punched with a keen, sharp punch, and hence there was but very little 
difference between the upper side of the hole and the under side ; and in 
putting them together we were not particular whether it was the upper side 
or the under side of the hole. But we all know in the force required to send 
A punch through a five- sixteenths sheet of iron you must start more or less 
of the fiber of the iron some distance out from the hole, and hence it must 
weaken the iron. If you take the two upper sides of the hole, which are 
iovariably a little larger than the two undersides, and put the rivets in the 
other way, I believe the sheet would stand a little more than the other way ; 
OQt, at the same time, where sheets are punched with a good, sharp punch, 
And a die that fits the punch, you must get a pretty true hole, and it must 
*how a pretty true conclusion of the strength of that material. If you take 
t microscope you will find, when a sheet has been punched, there are little 
lines all around the hole where the fiber of the iron has been started, and 
l^eooethe iron must be weaker. The pieces we punched were of a certain 
*idth; we punched the hole straight through the metal and then took a 
plane and planed them out so as to get precisely the same size on each side 
of the hole to the outer edge of the metal. We were very careful to get that 
correct, then we took hold of the two ends and pulled it in two. If you get 
one side a little narrower than the other side that would give way first, and 
It would not show a fair comparison of the strength of the metal ; but when 



we were careful to get the exact sise on both sides, I think we got m condii— — 
Rion pretty correct, and I am catiflfied- it flhowed very conclusiTely to toc^^ 
mind — there wan a great difference between the punched sheet and the drilleS 
Mheet ; and hence we recommend that where the strain comes greatest upon 
the boilers the sheets be drilled. In tlie other parts, the longitudinal parts, 
where the strain is not so great, punched sheets will answer every purpose. 

Mr. Hudson, Rogers* Locomotive Works — I don't know that I made my- 
self understood entirely in regard to that question of punched sheets. I 
wished to state that it is a fact that sheets are deteriorated in punching to a 
very much greater extent where the punch and die are pretty accurately of 
a size than where the die is largest. I know that to be the fact,.and therefore 
I say it is important to understand it. Mr. Hayes, I think, has clearly stated 
that the punch and die were very nearly of a size. I stated that in that case 
the punching deteriorates the iron to a much greater extent than it would if 
the die was a little larger. Then, again, in punching sheets they wear the 
punches too long ; in other words they become taper, and after entering the 
drift St the base they enlarge the hole. That is what injures punched sheets, 
in my estimation. I am certain that, with the tools kept in perfect order, 
and with careful attention paid to the size of the die, the deterioration in 
punching over that in drilling is not as great as is generally supposed. 

Mr. Wells, Jefferson ville, Madison & Indianapolis Railroad — I presnme 
that the effect of a punch in a rivet hole in a piece of boiler plate, either of 
iron or steel, is precisely that of a punch in a nut, and we all know that cold* 
punched nuts when tapped seldom show a perfect thread. You must have 
the hole the same size that the drilled hole is, and when you cometo cut oat 
a portion of that metal with the thread of the tap, the remainder will show 
a ragged and broken edge, and wherever it presents that appearance it is 
evident that the metal is not perfectly solid. It looks to me reasonable that 
a punch, under the best of circumstances, will, to a certain extent, depreciate 
the strength of the metal — the metal immediately around the hole. The 
particles are driven down, and there is a sort of a wedging process brought to 
bear upon that metal immediately around the hole, and that, together with 
the strain that is upon the iron, brought by the pressure, the tensile strain 
will necessarily break it sooner than if the metal is left entirely free from 
strain when the rivet is put in. I don't think it makes mnch differenco 
with the holes in the seams running round the boiler, whether they are 
punched or drilled, because there is sufficient strength there under ordinary 
circumstances with a punched hole with the poorest punch. The longilad- 
inal seams of the boiler should be left in the strongest possible condition, 
and in order to get at that I don't think there is any way so good as to drill 
those holes. 

Mr. Elliott, Ohio A Mississippi Railroad — I think the report of the 
Committee was, that they find no American brand of iron to compare with 
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the Lov Moor for locomotive boilers. I would state that in my experience 
there is at least one brand of American iron which I consider equal to the 
Low Moor iron — the Sligo iron. I have used it for some year^, and I think 
for til locomotive iron it proves fully equal to the Low Moor. I do net in- 
obdo fire-boxes. I think we must all have realized before this time that 
itoel is 80 much better than any brand of iron for fire-boxes that it is hardly 
worth while to take time to consider the use of iron for that purpose ; but 
fortheiheli and flange I find the Sligo iron equal to the Low Moor. 

Mr. Hatxs, Illinois Central Kailroad— If the Secretary will be kind 
enoogh to read the question here that was propounded to the master me- 
ehanioijit will show what the intention of that question was in regard to the 
me of Low Moor iron. 

The Secretary read, " Do you know of an American iron for furnace sheets 
as free from lamination and blister as Low Moor iron ? If yes, state the 
hnnd, and the length of service of the sheets.^' 

Mr. Hates, Illinois Central Railroad— If Mr. Elliott will notice, he will 
Me that the inquiry was propounded as to furnace iron, not for the outside 
shell. There is no lamination at all on the ouUide shell. It is the blis- 
tering, fic^ on the flue sheets and sides of the furnace. We find out West, 
where the water is very bad, and such scale as this (one of the samples ex- 
hibited at the meeting) is formed on the crown sheets — we find it impossible 
to use steel for the crown sheets. The steel becomes hardened, and that for- 
nition is formed on the top of the crown sheets, and the water is kept away 
fromitiDd the crown sheet bulges downwards, and when we go lo straighten 
U Qp we find the crown sheets crack ; hence we have been using Low Moor 
aod other soft iron. That was the object of that question. I am satisfied 
when joa come to the shell of the boiler that Sligo iron will beat Low Moor ; 
hot it will not, in my experience, neither for crown sheets nor for furnace 
^eets. In every case that I have used it I have found that the sheets were 
iK>t solid; aAer a while they blister, and sometimes in drilling them I find 
the Washers come out in two pieces. It is a series of layers of iron put into 
afnmaoe and heated and hammered and run through the rollers, and some 
of the layers do not get firmly welded, so that when we have drilled them 
(hej would come out in washers. When I used them in furnaces, the side 
on which the water was would be contracted and the side on which the fire 
vsswoald bulge out and be chipped ofi*; and hence the flue sheet was only 
half the thicknees it ought to be. That is the case with all American iron I 
nave seen ; but in steel, that being cast and then hammered, there are no 
'^^^ at all, and hence you do not find any in the steel sheets ; but for crown 
■heets ind for flue sheets I have always found that trouble with American 
'fon, and some of it with English iron, but less with the Low Moor than 
My other brand. "* 

Mr. Pbu^bbick, Maine Central Railroad — ^There is one point slightly 
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touched npon hy the gentleman about the shearing of the rivet. The idea 
that there was more iron in these war clearly brought out; but the idea that 
the rivet sheared in the drilled sheet, because the corner was square, seemed 
to be given as an objection ; the statement was that it sheared easier because 
the comer was square. We can correct that by rounding the corner a lit- 
Ue; but from wliat the gentleman sajs,in regard to punching, I think there 
may be a question as to the correctness of that reasoning. He says it punches 
easier if the die is larger, making the punch come down not directly square 
across and punching it, but by giving it a chance to bend a little and carry- 
ing the particles through easier. If you say that it shears so easy because 
they are so close together, you have started another system of shearing 
which, I think, in good iron, we have pretty well established is not true. I 
think you can take off a large bolt, and you are more liable to take it off when 
the particles are a little apart than when they are close together. I don't 
think you can round your hole and drive a rivet that shall not fill that cor- 
ner. I think the reason the rivet sheared easier was because there was more 
iron in there, which was true. The reason it sheared easier in the drilled 
hole was because it was smaller. In the punched hole you have more iron 
to cut off. I don't think the square corner is quite the reason it shears 
so easy. 

Mr. Matnes, Selma, Rome & Dalton Railroad — I can not agree with Mr. 
Hayes in regard to Sligo iron. I have had experience with that iron. I 
had charge of building two boilers made entirely from that iron, in which 
we drilled all the holes. I superintended the drilling of the flue sheets, 
and I found no disposition of the iron to make washers that he speaks of. 
I don't think there was a hole in it that came out in that way. I think it 
equals the best. I think we owe it to our home manufacturers to stand by 
them when they make good iron like the Sligo. 

Mr. Hudson, Rogers' Locomotive Works — This question of iron and of 
the comparative value of American as compared with Low Moor and other 
English irons, I think is very important. My experience with Low Moor 
iron is like this: that while Low Moor iron is well manufactured it is free 
from lamination and will stand fire, at the same time it is tender. You have 
got to be careful in working it, in flanging, otherwise it will break on your 
hands ; also in riveting it ; if you have to bend it a little you must warm it, 
otherwise you are liable to crack it. I think I can safely say that there is 
a brand of American iron, and possibly more than one — at least I can speak 
of one — which, so far as we have used it, and we have used a good deal of 
it, is equal to any I^w Moor iron and is free from lamination, and, so far 
as its tensile strength and ability to stand hardship in flanging, and planing, 
and twisting in every direction is concerned, will stand a great deal more, 
and that Is the iron made by Bailey of Douglasville, Pennsylvania. I am 
not afraid to brag upon his iron; and I think it is a matter of justice, and 
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jindce to American iron, to say there is a brand of American iron which is 
m all respects, in standing fire, equal to the Low Moor, and in other re- 
ipeds ^ saperior as having more tensile strength. 

Mr. HiTEB, Illinois Central Railroad — I don't wish to hare it nnderstood 
(htt I came here with a view of advocating English iron or any other brand 
of iron. I am an American, dyed in the wool, and therefore if we have got 
an American iron that will beat our foreign irons, let ns have it. That is 
what we came here for. We came to discuss these matters, and if any gen- 
tleman knows of any better iron I am the one to adopt it to-morrow. I 
would like to hear from all these gentlemen and get their experience, and 
tkat was the object of our circular, to find out whether we could get an iron 
that was equal to the Englbh iron ; if we can, I say let us adopt it and use 
it throaghout the country. 

Mr. 60BMAN, Toledo, Wabash & Western Railway — ^The question of iron 
seems to be on the tapis now. There is another brand of iron I have been 
Qsing for the last six years. I don't know whether it has come generally 
into ose in the East or not. It is the Tennessee charcoal iron, and I must 
ny I prefer it decidedly for boiler shells. We don't use any iron in the 
fDmaoe& I have used the Tennessee iron and I have never had one bad 
•heel, never have been able to find one that had any tendency to blister, or 
have any seams through it. I have a very good boiler-mnker who has been 
prerioQsly in favor of Sligo and Low Moor iron ; in the Inst years he says 
he don't want to nse anything better than the Tennessee iron. 

Mr. Flykn, Western & Atlantic Railroad — I will corroborate what the 
gentleman says. My supposition is this, that so far the Tennessee iron has 
never had the opportunity, which most of the irons in the United States 
haye had, to have the justice which it ought to have. I myself am of the 
opinion that it is equal to Low Moor iron. I have used it, and I have used 
the Low Moor iron and the Sligo iron likewise, and I must say, without pre- 
jodice, that I think the Tennessee charcoal iron is equal to any iron used in 
this connlry. I hope the master mechanics, if they have an opportunity, 
will give that iron a test. It is manufactured in Tennessee, and the principal 
office, I think, is in Louisville. By using it we might be able to demon- 
•trate, by our next annual meeting, whether it is not equal to any iron we 
have. 

^' Elliott, Ohio k Mississippi Railroad — I have used that Tennessee 
iron myself, in connection with Sligo, and I think it is fully equal to Sligo. 
1 wonld like to make a remark in regard to Mr. Hayes' idea of using iron 
for crown sheets and flue sheets in preference to steel. That is not my idea. 
1 Prefer steel for crown sheets, and any other place where there is a tendency 
to deposit any foreign substances. We want something that is homogeneous 
>nd will not split and blister. I have been using steel crown sheets, and we 
MTe ?ery muddy water. I had one case where from a deficiency of water, 
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which all locomotive engineers nnclci*8tand, the engine was what we call 
" burned.'' The crown sheet came down and formed nearly all over the 
sheet in dishes between the stay-bolts as much as three-fourths of an inch, 
and the sheet was taken out and the dish straightened out, annealed, and pat 
back in the fire-box, and has run since that time, three years, and shows no 
signs of defects. The engine was a Grant engine, built in 1868. 

Mr. Grant, late of Rock ford, Bock Island & St. Louis Kailroad — I 
should like to know the brand of steel of which he speaks. 

Mr. Elliott, Ohio & Mississippi Railroad — I am not able to state the 
brand of steel that I spoke of particularly in this way. It was an engine 
built by the Grant. Locomotive Works. I have had no trouble with U 
whatever. 

Mr. Gbakt, late of Rockford, Rock iBland & St. Louis Railroad — I think 
it is important that the brand of iron or steel should be given; not as an 
advertising medium, but that we may know the brand and know where to 
purchase a good quality. 

Mr. Hates, Illinois Central Railroad — In regard to the use of steel in 
flue sheets, we have used the brand of Hussey, Wells & Co. and Park Bros^ 
and after running from four to eight or ten months, we find when this lime 
deposit becomes very thick on the crown sheets they bulge down between the 
stay-bolts. We find it necessary to take ofi* the crown bars to get that de- 
posit off. When we do that we build a charcoal fire, leaving the crown 
sheet in its place and force it up into its proper place. In doing that, with 
steel sheets, we find in almost every case that they crack through the holes 
where the crown bars are fastened, but not when we have Low Moor or other 
good brands of iron. Sligo iron, if it did not laminate, is as good as Low 
Moor ; but it is more liable to laminate and to separate between the seams. 
There is one other brand of steel (almost all we have used has been the 
Hussey, Wells & Co.), Park Bros. Black Diamond Steel, but we found on 
straightening that up after they had bulged down (and they will do it when 
you get a large amount of deposit and the water is kept away from the 
sheet, it must become heated and bulge down), that it would crack between 
the bolt holes. If it didn't do that, I would rather ase the steel. I mm 
using steel for side sheets and back sheets of furnaces ; but in the flue slieeto 
I find that steel becomes hardened after using it awhile, and they are more 
liable to break. Where you have good water I should say use steel through- 
out in the whole furnace, and nothing else. Some of our Western roadi 
have had to abandon steel and have gone back to copper. I think the Chi- 
cago, Burlington A Quincy Railroad has gone back to copper entirely. I 
use steel except for flue and crown sheets. 

Mr. Hudson, Rogers' Locomotive Works — I should like to make a few 
remarks in regard to working steel and iron sheets for furnaces. Perhaps it 
is hardly in order, but I think it would be a matter of interest. We find 
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that io tU sheeta that require flanging the tendency is to warp and distort 
the sheets and crook them all up. While in that condition we find it necee* 
1&17 to heat them uniformly all over— heat them in a furnace and then let 
tliem oool— and the durability of furnace sheets is very much enhanced when 
treated in that manner. I know that many railroad shops, for want of the 
proper facilities, are in the habit of flanging their sheets and keeping them 
itraigbt; in other words, putting the strain of the difierence in the length 
all into the sheet. The tendency is it only watches for the first opportunity 
and it cracks. Then it is said to be the fault of the sheet, whereas the sheet 
vaenot ao much at fault as the mode of working it The subject is one that 
b of Tital importance — the durability of sheets in furnaces, whether of iron 
or Bteel. 

Mr. Elliott, Ohio and Mississippi Bailroad — I agree with Mr. Hayes 
that iron is preferable for crt)¥m sheets, if that is the treatment he proposes 
to pot them to. I don't see any reason for such treatment of crown sheets. 
We hare such things happen, but we have it much more seldom with steel 
than iron; but if they crook and have to be straightened, iron would stand 
it better. The sheet I spoke of I took out entirely, but it held out so 
veil it didn't show any bad effects. To attempt to straighten a crown-sheet, 
eien of iron (I have done such things), is the greatest risk. The chance is 
JOQ wiU produce a crack before you get the sheet straight. Sometimes you 
hare to do it; but I think Mr. Hayes will agree with me that the accumula- 
tion of such an amount of material on the top would only occur once in a 
Sicat while. If it was a common occurrence there should be some means of 
deaoiog the crown sheet. 

Mr. Eddt, Boston & Albany Bailroad — I recollect, in attending our Con- 
▼entioD some two years ago, that the master mechanics then were pretty 
iDQch all steel. My friend Hayes thought, if I recollect right, at any rate I 
gathered it from what he said, that there was nothing else fit to put in a 
forsaoe m any shape but steel. I see he is creeping back a little; not creep- 
iogi perhaps, but walking upright, and he is coming round by degrees where 
1 think all roads that have a heavy trafiic will soon be — that they will not 
nse any steel for fire-boxes on their roads. I have had considerable expe- 
rience that way, and I am decidedly opposed to using steel in fire-boxes in 
^7 way or shape. 

Mr. Sedgelet, Lake Shore & Michigan Southern Railway — ^I wish to 
*V * word in regard to my experience. Up to six or seven years sgo, upon 
ll^« Lake Shore and the Michigan Southern iSc Northern Indiana Eoads, we 
^ been using for crown sheets and flue sheets almost exclusively, difiierent 
brands of iron. Upon some portions of our road we suffered severely from 
^ water, from an excessive accumulation on our crown sheets and tubes. 
I foand that even by the use of the best of iron, Low Moor, Sligo, Pennock — 
^1 the differoit brands I knew of— it was almost impossible to make a crown 
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sheet stand oTer three yean with the very best attention joa oonld gire 
The same was trae of the tube sheets. At that time, or preTioua to ih 
time, we had imported perhaps a dozen steel sheets from the Oanada Comp 
nj*B Works, which were put in, and I think, without an exception, the to 
sheets are whole to-day; and of the crown sheets that were put in not one L 
been removed or required, patching ; so far as my experience goes, I belie 
that one steel sheet for a crown sheet is worth two iron ones of the best qui 
ity I have seen. As the Committee on Boilers referred to tube sheets, 
would like to ask the gentleman's objection to steel for that purpose. It ii 
matter that I am interested in. My experience, although limited, perha 
to what some of the other gentlemen have had, leads me to believe thai at 
is far preferable to iron. 

Mr. Elliott, Ohio A Mississippi Railroad — ^I was just going to ask \ 
Eddy what brand of steel he had had his experience with. Another thi 
we must take in connection with it. We must take into consideration I 
fact that the manufacture of steel only dates back a very short period, a 
some may come to a wrong conclusion from having unfortunately got ii 
their hands a poor brand of steel. I think what is said here ought to ha 
some weight to lead a man to think whether he has not When I state tl 
I have never had a sheet, in building twenty boilers, never had a steel sh* 
fail, certainly it goes a long ways in establishing steel for that purpose. 1 
Eddy may have had a poor brand of steel. 

Mr. Eddt, Boston & Albany Railroad — My experience has been aim* 
altogether with Hussey, Wells & Co 's brand of steel, scarcely anything el 
We had occasion to take a part of a sheet out of a boiler net long since, a 
I found I could take a common hand hammer and strike the sheet where 
was flanged and it would fly like glass — steel that they claimed was the b 
steel they could make, and was the best in the market to put into boile 
The engines were built at the Grant Locomotive Works, and I know ( 
work was well done, and the material was said to be the best. That was I 
character of that steel. It cracked from the holes out very badly, and it n 
very brittle. As I said before, you could take a hammer and knock it 
pieces like glass. I meant to have brought a specimen here, and remarh 
to a gentleman since I have been here that I was sorry I had not brought 
You can take a common hand hammer and knock the flange ofi*. 

Mr. Elliott, Ohio & Mississippi Railroad — I should like to ask the g< 
tleman if he knows whether that steel was punched or drilled. I think tl 
is a vital point for us to know; also, whether that steel was of the requis 
character. I do not intend that a piece of steel shall be used in a fumi 
that will harden by heat. I don't believe a sheet should be put in that y 
can harden. 

Mr. Eddy, Boston A Albany Railroad— The steel would not harden, 
tried it, but could' not harden it. The Qrant Locomotive Works built f< 
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ciifion for the Boston A Albany Railroad. They bailc them as sample en- 
ginei, ind agreed to, and, so far as my knowledge goes, did, put in the best 
Biterial and workmanship, or as good as any engines we ever had, and they 
pot thit iteel in because they thought it to be the best thing that could be ob- 
taiD«d. I have had other experience besides that just as conclusive to me. 
I doo't know that I can go the ground over in all its minute details ; but suf- 
ibeitto say that my experience has been very bad with steel fire-boxes, and 
I hire bad very bad luck with it, if there was any luck in it; so bad that if 
left to my own inclination, I should not put in any more unless I saw a 
KTMt change in steel. I am not here to advocate or to please any man or 
uj Mt set of men. We come here for information ; we don't cfjme here to 
bolster up this thing nor that thing, nor this material nor that material — sim- 
plj to tell without fear or favor our opinions and to consult together as to 
tbe bat thing for our railroads, and to get at the best thing in the market. 

ICr. Gbsqo, Erie Railway — It has occurred to me that the drift of this 
diflctanon has taken a different direction from what it did when it first com- 
nenetd. If I understood Mr. Hayes he was not discussing the question as 
to whether steel was better than iron for fire-boxes, or iron oetter tiian steel, 
tifoera/; but only that iron was a better material for him to use (where he 
had bid water) than steel, simply from the accumulation that collected on 
top of the fire-box; hence he preferred iron to steel on that account simply, 
001 because steel was generally a poorer or an inferior article to use than 
iron, bot because it was a better material to use when there were great accu- 
BaUtions on the top of fire-boxes. Perhaps he is right there. On that, I 
etn not tell, because I have never had experience in that direction at all. 
The water, wherever I have had any experience at all, haA generally been 
K^,and the accumulation in the boiler very little indeed. We have never 
been bothered in that direction. There has been some discussion here as to 
whether iron is not better than steel, and whether steel is not better than 
iron. Oar friend Eddy says he prefers iron, and seems to think that Mr. 
Hajes is going back gradually, commencing with the crown sheet, and will 
^r awhile get to the sides and the whole thing will be of iron. My expe- 
nenoe with fire-boxes has been in favor of the use of steel ; for a long series 
of years my experience was with the Bowling iron — the English Bowling 
iron-~and I presume a large number of the master mechanics here to-day 
ba?e naed the Bowling tires that were imported years ago. Perhaps very 
^two( them are imported now; but the Bowling and Low Moor tires were 
▼«7 generally imported and generally used. Both were used on the Erie 
^d twenty-five and thirty years ago, and down since that time to within 
^ years ago, we used many of them. I have some of them now in use ; but I 
<lon't think more than two or three out of two hundred engines. I used the 
i<ov Moor tires, but they did not wear in comparison with the Bowling at all. 
^<7 iheared off and laminated very badly indeed. Of late years we have 
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adopted steel for fire-boxen, simplj because we coold not get iron that woo 
Btand the use of coal as fuel. \Ve used Bowling iron, of which we imports 
largely some years ago, and the last importation of which was made in 185^ 
Those sheets, many of them, were used up to somewhere about 1860. I use 
the last, I think, in 1862 ; and I will say that one of the engines I bailt i 
1862 has that fire-box in yet, of Bowling iron. We have imported some < 
that since, but only a few sheets. Since that time we could not get Bowlin 
iron equal to that which we imported in 1852. Our last Urge importatio 
was in 1852. It was a very superior article. Now, on the Erie Road, I thin 
very generally, at any rate in the Susquehanna shops, we have adopted tfa 
steel fire-box plate, or steel plates for fire-boxes, and they have been univei 
sally, with the exception of a very few sheets, the Hussey, Wells & Co. 
steel. I don*t know that I can mention a single instance of a sheet whic 
has been put in at Susquehanna which has given out. We have had quite 
number of sheets give out in engines that have been built elne where — engin< 
that the Company have purchased ; they have given out in the flanges, an 
I claim they gave out as Mr. Hudson says, mainly because of the careleti 
ness in flanging — the strain put upon it in flanging, and in not annealing tb 
sheet after it was flanged to take the strain away from it. Where the strai 
is taken entirely off the sheet after it is flanged, as we do in the Susquehann 
shop, I can say I don't know of an instance where a sheet has given out. C 
course they will burn out; fire-boxes will burn out after a time; but the 
have not given out from any cause, from inferior quality of the material use 
as in comparison with iron ; and as one of our members here said, a fe 
minutes ago, that one fire-box of steel would outwear two or three of iron, 
will say I think I can corroborate that remark ; that certainly a steel fire-bo 
will, 1 am safe in saying, outwear two made of iron. 

Mr. Gorman, Toledo, Wabash & Western Railway— I like to hear thi 
discussion. It tcnd.s to draw out opinions that will be beneficial to all. 8 
far as steel and iron boxes are concerned, there is a great difierence betwee 
the kinds of coal used. The coal in Illinois is full of sulphur and salts c 
other substances that tend to destroy the life of the iron. I have had fin 
boxes that have been only a year and a half in use, and the sheets woul 
crack. I have seen one crack on the road and had a temporary patch pi 
on it to bring it home, when it got home the boiler-makers were put to wor 
to put a patch there. I was down on my knees looking in, and while lookin 
in (one of the boiler-makers had tapped it with his hammer and pronounce 
it all right, and had started the water to running, and it had got up about a 
high as the patch) I saw there was a crack on the other side. We took tli 
fire-box out and you could do what Mr. Eddy said he could with his stei 
plate. This one had only been in use a year and a half. Then we use 
steel, and I have steel boxes running now four years and over that I bav 
never touched a hammer to, and they seem as good as they were the day 
put them in. I think the coal has a good deal to do with it. 
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Mr. Chafmav, CleTeland A Piitebnrgh Bailroad— I woald like to ask Mr. 
fiMjr bow long that engine has been in use, of which he spoke ? 

Mr. EnDT, Boeton & Albany Railroad — I can't tell ; I shonld say four 
ytm or ootnewhere in that neighborhood. 

Mr. Hates, Illinois Central Bailroad — I wonld like to saj a word or two 
iaifplj to Mr. Eddy. He seems to accuse me of threshing about a bush or 
iioqi Mtnuidle of a fenoe. If he will take my reports from the first up to 
^luferj last» he will not find a single word where I recommend steel for 
croffB tad flue sheets. There have been four reports, and this makes the 
ffiUi^and I think he will not find a single word. 

Mr. £ddt, Boston & Albany Bailroad— I don't say I got it from the re- 
porta. I ffot it from the conventions. 

Mt.Hatb, Illinois Central Bailroad — If I saw steel was not the thing, I 
woald be the last man to advocate it ; or if I saw steel was better than iron, 
I woaU not advocate iron. I say if we had good, pure water, as they have 
QD mukj of the roads East and South, I should say use steel for every part 
of tbe fornaoe, from the crown down to the sides, back, and flue sheets. I 
idToette the same things that were advocated in my first report. I believe 
it wii correct then. There are some things on which I have changed my 
mbd, after experimenting ; but the main part of my first report will agree 
vkb tbe main part of my last. 

Mr. HuMOH, Bogers' Locomotive Works — I would like to make a few re- 
Bttb in regard to the quality of American steel for furnace purposes as 
oompared with English steel. In fact, the American steel can hardly be said 
to be iteel at all. It does not contain any of tbe properties which we usually 
Attribate to steel. One of those very important properties is, that it shall 
become hardened when heated and plunged in water. I apprehend that it 
oontains less carbon than a great many of our samples of iron that we don't 
pretend to call steel at all. What I wanted to say about it was this: we 
bare recently imported English steel made on purpose for furnaces, and we 
find it is very much harder, and it has got to be worked very carefully, and 
^jon flange a sheet down cold, it is in danger of falling in two. I have 
">cb t sheet in the yard now. That shows that the steel they are making is 
^ bard. A few years ago we put quite a nujnber of steel tube sheets into 
AgineR, but eventually we had orders to abandon it. The reason was, they 
VCK breaking all the time ; we could not get them to stand. It was English 
■M. The American makers are gradually getting so that they can make 
VTOQght iron with no carbon in it, or so little that it can not be called steel — 
It i> homogeneous iron — which is free from lamination, and that is where its 
*operiority for furnace iron arises. 

Mr. SoBinsoH, Great Western Bailway — I am very sorry I was called 

ivay from the room during the reading of the report, and am not familiar 

^ tbe points touched upon. For that reason I was going to suggest, before 
3 
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I proceed, that it would be an advantage in the diacnsBion if wi 
each quefition read and discoteed hj iteelf. Then there would 
danger of passing from steel to iron and from iron to copper, ai 
boxes to tires, and so on. So far as this discussion is concerned 
are all right ; that is, a person in the South finds it neoessarj 
clothes, and a penon in the North must wear furs and skins to 1 
warm, so with the different roads in their relation to the questic 
cussion ; ererything depends upon the circumstances governing < 
lar road. For that reason, I think a road thai is troubled wit 
kind of sediment is a very unfair sample for the whole country, 
therefore, is an exception to the rule ; and for that reason I th 
each of us consider each road by itself, and its locality. In i 
like this we are all quite willing to give way to the experience < 
pie, and allow each his portion of the discussion to come in as 
the basin of knowledge which we hope to stir up and get the 
still we most remember that each person's experience and opin 
regarded in connection with the circumstances governing then 
point I notice is that of the iron of the different countries. Yo 
urally suppose that, my origin being English, I would be in favo 
Moor iron, and you must be surprised to know that I am not ii 
Low Moor is Yorkshire iron. There are four or five brands, 
one. Bowling is another, and Farley is another. These three 
famous brands. In making out a specification for a locomotive 
we say Low Moor or other Yorkshire iron of equal qnality, ai 
means Yorkshire iron with the same care taken in producing tl 
have used Low Moor, Sligo, Bay State, and Pennsylvania iron 
sider, for all general pnrposes, the Sligo is quite equal t< 
iron. During the time I have been on the Great Western Rai 
built twenty or thirty boilers. My boiler-maker looks upon i 
Low Moor, and the reason we do not buy it is because there is 
advantage in the price in Low Moor. I wish to ask our friend 
question, which I shall be glad to have him answer : Whether 
be better if for crown sheets he was to use a thinner layer of st 
sider tliat thin iron is a quicker conductor of heat than thick 
seems to me the difficulty might be obviated, partially, at least, 
The great mistake they are making in Europe to-day is in the 
of thick boilers. I was in Europe last spring, and I saw boilers 
thick in Glasgow and also in Manchester. It seems to me ri< 
cause, though they get strength in the main body, in the rivets 
it and lose the strength there. I think that Mr. Hayes might, 
tage, try a plate ( or <^ of an inch thidc, with stay-bolu three 
It seema to me that will throw off" deposit much quicker than i 
Then, in bending up the plate, if it was thinner, it would not 1> 
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itrengtk m qniekly and might ht bent up into itA plaoe. In regard to En- 
giUi iron for ftre-boxee, I think one of the members of the Conyention spoke 
of ditpensing with steel entirely. We have gone through a great manj 
eboigei— copper, steel, Low Moor iron, Sligo, and other descriptions. Some 
of our sngines were built in Stephenson's shop at Newcastle-on-iyne, and in 
bmking one of tkeee (we are breaking up M our engines and introducing 
tbe American stjle of gauge) w« took out the fire-box built by the makers, 
lid in taking it oat it flew all to pieces like glass. You might take a pieoe 
libot square and tap it and break it. That engine had been running with ' 
osehoiidred and ten pounds of steam up to that time. I felt a sort of fear, 
nd thought we were running an unwarrantable risk with the engine. It 
AovR that the iron had undergone a change. I considered it had been con- 
verted into steel. It had no fiber at all^ it was more like cast iron than any- 
thing else. If iron turns in that manner, I don't think any of us would 
neommend it. The iron in that state seems to become more brittle. 
Bted being of that nature and prepared suitably for it, and made much thin- 
Mr than that iron is, I think is less liable to this fracturing or brittling pro- 
OM than iron or copper. Copper acts in the same way. When we have 
tikoi out copper boxes, I have seen copper that you could break in two like 
til ordinary biscuit. That is due to the burning of the copper sometime when 
ve hare not been aware of it. With the pteel boxes we have not had any 
nmplaint whatever. Firth, of Sheffield, seems to be a good brand. When I 
ny that England might produce the best iron, I might also say that America 
prodnecs the best steel. I don't think there is any reason for entering into a 
dimusion that would lead to anything like feeling on such a point. It is 
•loBOfit a commercial question only, and I don't think any mechanic wishes 
to Bake this Ck>nyention a medium for conveying trade from one to another. 
What we want to g^ at here is the facts. 

Mr. Bobinson's motion that each question be read separately and then dis- 
CMKd, was then agreed to. 

The first question with the reply thereto was then read by the Secretary. 

Hr. Eddt, Boston A Albany Railroad — I don't believe we shall any 
^ tt know much more than we do now if we discuss that all day. I move 
thitit be passed without discussion. 

Tri Sbcbetabt — I hope that motion will not prevail. If I understand 
tlie matter, we are here for the purpose of discussing these questions, and 
ftcrtia are we to get the chief benefit from the reports. The reports may 
^tbleand exhaustive, but there are experiences that may be detailed by 
^ meaaber that will be of infinite value to us when we go home to our 
'^Oftf and I hope the discussion will be continued if it takes all the week. 
I^t ■• attend impartially to business while we are here. 

Hr. £ddt, Boston dt Albany Railroad — I did not make it to choke off 
^fbodj or stop discoasion. 



Mr. FoBKXT — Before proceeding with this discusBion I think it would be 
a good plan for the menibere to exchange Tiews with each other, and I ttOTf 
that we take a recess of ten minates. 

Mr. Elliott, Ohio & Mississippi Railroad — In that report there ars tvo 
or three points we can discuss to good advantage. That is, the snlgecls Wf 
have had under discussion and the advantages of the wagon top or strai^ 
hoiler. There are points there worth consideration. I don't think it ^ 
worth while to spend too much time on them, although they are imporift>W 
for if we take up every subject, and every man is to have his say, we abtU 
never get through with the meeting. 

Mr. Wells, Jeffersonville, Madison & Indianapolis Bailroad — ^As ^kit 
question is now before us, I hope any and every member who has anytla»8 
to say upon the subject will get up .now and let us hear what it is. UT M 
one has anything, we may as well |)ass that and go to the next. For 07 
part I have had no experience with any but the plain fire-boxes. 

Mr. Elliott, Ohio & Mississippi Kailroad — ^I look at it in this lightr-— if 
it is voted that we discuss it, and any one has any remarks to make, let lai* 
go on and make them ; if not, this motion disposes of it at once. 

Mr. Eddy, Boston A Albany Kailroad — I did not make the motioiB to 
stop dbcussion ; I thought we could spend our time to better advaatag^' 
that is all. 

Mr. Eddy's motion was lost, and Mr. Forney's motion for a recess agra^ 
to, and the recess taken. 

The President — Has any one anything to say on the first question «* 
boilers and boiler materials ? 

Mr. Gramt, late of Rockford, Rock Island k St. Louis Railroad 
Coming from the different sections of the country as we do, we all ooiM 
with difierent conclusions, with our minds made up from the localities in 
which we are. Different kinds of iron and different kinds of coal are used 
in different localities, and also different kinds of water. Where I have beaa 
last engaged we have seven locomotives with steel fire-boxes, known as Lan- 
caster engines, five of which (none of them have been in use three yean) 
have been almost entirely out of use for two years on account of the steel 
fire-boxes. I must ssy, for one, that from this experience I have been very 
much dlMouraged with the use of steel. I prefer Tennessee charoo«l iron 
for fire-boxes. 

Mr. Hates, Illinois Central Railroad — Mr. President, I would like to aak 
the gentleman what brand of steel he is speaking of. 

Mr. Gbamt, late of Rockford, Rock Island A St. Louis Railroad— I hav<e 

00 way of ascertaining except npon examination of the fire-box from whidi 
it was taken out, and we could find no brand whatever. We cleaned thit 
plates to discover the brand of the steel, but were really nnable to find any. 

1 don't know that what I say would come exactly under the head of lUa 



queitioo ; bat I am in faTor of using the plain fire-box ; that hte been my 
ezperienoe in the localitj in which I have been engaged. 

Mr. Elliott, Ohio A MissiMippi Bailroad — I suppose the sulgect of brick 
iidwB comes under tliis head. To test the brick arch we had them put in 
littfiittelj. The odd numbers had the brick arch and the ewen numbers the 
pliln fire-box. We commenced running, and for a long time it was a Terjr 
difEeolt matter to tell whether there was any advantage in one over the other 
iaitetming or in consumption of fuel. Apparently, at first, there seemed to 
be a little advantage in favor of the brick arch; but it was first one waj and 
! tlMB the other. The difierent trains and circumstances might have made all 
' tke difference. Of course there were difierent men running the difiierent 
eagiiMs. We run them until the brick arches failed. I was very particular 
totcU the men to watch and see if they oould tell any difference after the 
bick arch was taken out, and previously when it was all in good shape, and I 
heKere the general eonclusion of all the men was that there was not enough 
difierenee, not enough advantage, to pay for renewing it, and therefore we 
hife not renewed our brick arches. I believe that is a fair test. I have 
vitefaed it very closely, and that is our conclusion. 

Mr. Hates, Illinois Central Bailroad— I would like to ask Mr. Elliott, 
iBppodng there were no difference in the amount of fuel consumed, would 
Mtthe prevention of gas passing off and annoying the passengers in the 
train eompensate for the expense and use of the brick arch? 

Mr. Elliott, Ohio A Mississippi Bailroad — I think not. I think this 
can be overcome in another way. However, these engines were all freight en- 
gtnaa; they were not used on passenger trains, where we were more particular. 
Thtte engines alt went into the same service, and performed the same service 
Si sear as we eould determine it, with substantially the same consumption of 
M. All railroad men know the difliculty of exactly reaching the points 
of the number of cars, the tonnage hauled, etc. It is a very difficult matter 
to get at exactly ; but I think the general use of forty engines, altogether, is 
a better criterion than any figures we can find. 

Hr. Shavkb, Pennsylvania Bailroad — We used the brick arch altoflfether 

IB all of oar passenger engines. We have two freight engines that have been 

at work two years in December, in one of which I put a brick arch, the other 

having the plain fire box. The one with the brick arch has burned less coal 

and done the same amount of work. Both run on the same schedule. The 

one with the brick arch has, if there is any difference, the most work to do — 

more shifting to do. The one without the brick arch has had the flues all 

taken out once, and part of them twice ; whereas the one with the brick arch 

hae never had any fines taken out. There appears to be in these engines a 

decided difference in favor of the brick arch. 

lir. MATmsB, 8elma, Bome k Dalton Bailroad — I have had some 
experience with one brick arch. I think it was in February last we 
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got the last of fifteen engines that were bnilt for the Gompmnj, an 
last one came with what is called the brick arch. She made one 
on a passenger train, and after that laid in the house until I went out 
her afterwards for a trial trip oyer the road. Mr. Tucker was Ter} 
ious to have the engine tested thoroughly. She was got up for the 
pose of burning coal. We used hard wood, what we call buckhom, i 
knots and pitch. We left Selma with an ordinarj train, starting ou< 
twentj-seren cars, nine hearily loaded. Fifteen cars are an ordinarj 
We go as high as seventeen — depending upon how hesTily thej are loai 
but fifteen is an average good train. We made a good run with the 
horns. They will make as much smoke as any bituminous coal, and 
she had them she made steam ft'eelv. At Calera we had to take sii 

m 

wood, and then she failed on me and got stalled twice before I got in ' 
the passenger train ought to pass me. There I left her. She came in 
twenty cars and the nine loaded ones that same day to Childersburg. i 
from there she took straight wood a short distance out to Alpine when 
got hold of some of this buckhorn, and had no trouble in getting in 
when she got back to Selma she had made six hundred and forlfr i 
The ordinary work of an engine is three hundred and twenty milei 
round trip. She had doubled back part of the way. She made six hu 
and forty miles and burned half a cord less wood than an engine ro 
three hundred and twenty miles. We used it until the brick arc 
down. The first brick were two and a half inches thick. They sent 
extra set five inches thick, and we used them until they were bume< 
The difficulty with the brick arch is it is almost impossible to keep fii 
from throwing wood against the brick. They would get out on the roe 
throw in the wood and down the brick would go, and we would have 
up a little derrick in the fire-box to get the brick up. If the thing coi 
put in so as to stay there, or for use with coal, I am in favor of the 
arch, perhaps with some change in the front end. I think if we had 
it again and taken pains to keep the front end clear she would do ver; 
Mr. Gbxoo, Erie Railway — ^The discussion seems to turn upon wl 
this brick arch is any impmveroent on the common plain fire-box. I 
used the brick arch, some years ago, as perhaps almost all the maste 
chanicB have used almost everything that has been offered that looked 
to eoonomiie fuel. I am like the rest of them, having experimented wi< 
arrangement and that arrangement, until of course, like the most c 
master mechanics, I have got about tired out with all of them. Al 
year ago, in order to test the plain fire-box and know whether it w\ 
about as good as anything we could get, we made some experiments a 
quehanna both in freight and passenger engines. I have the resalt of 
experiments here, which I will simply note down, as these gentlemen 
not brought forward any data whatever to determine whether their pla 
better than the plain fire-box. I want to give these figures, and gentl 
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ca Bttke me of ibem m Ihey Ihink beat. We have foar fortjr-ton freight 
Mgiiitt at Um Soaquehanos shop, two of them ranning west and two east 
bm tJiat shop. The two west ron one hundred and fortj-two miles, the 
oibir tvo eest one hundred and four miles, over each respective division. 
ThcK four freight engines averaged eight and twelve-hundredths pounds of 
nter to one pound of coal, drawing thirtj-five loaded cars in each train at 
ttSTersge speed of eighteen miles an hour. You must recollect on the Erie 
Botd we have whal ia called a wide gauge, and our cars are verv much 
hcineff ift every way than jour narrow-gauge cars. Perhaps thejr will aver- 
age aajrwhere from ten to fifteen per cent, heavier at least — I presume fifteen 
per oeat. heavier. This trial was made by weighing the coal and also the 
vittr. Tlie trial was carefully made for fourteen days in guccession with 
thoie four engines, and I give you the result. We also took four passenger 
nginei of thlrty*eight tons each — our ordinary passenger engines running 
OB our firstpdasa trains. Those averaged six and seventy-five hundredths 
pouds of water to one pound of ooal, drawing a train of nine and one-half 
QUI at an average rate of speed of forty-three miles per hour ; and I will 
venture to say that two of our cars will make at least two or three of the or- 
diury narrow-gauge cars, take the whole country through. They are very 
long and wide, and necessarily built very much heavier in proportion than 
tk sarrow-gauge cars. That is the result of the plain fire-boxes using bitu- 
ninoys coal. I have used the same arrangement that these gentlemen speak 
oMhe fir»-brick arch — and finally threw it away and came to the conclusion 
it vu of no advantage. Then I have also used the deep combustion chamber 
tbt was introdooed and thought to be a most excellent thing. I have used 
tbitas deep as four feet, reducing that down from time to time to six inches, 
tiuakiDg that was an advantage, and finally gave the whole thing up and put 
in the flue sheet the whole depth of the fire-box. Most of our master me- 
ckanioy I think, as a general thing, build fire-boxes with the flue sheet in 
two parts, thinking it neoesAary and that we can replace a flue sheet much 
ceuer putting it in in part than in whole. It is a mistaken notion, of course. 
Oftentimes, perhaps nine times out of ten, the sheet gives way at that seam 
^re any other part of it gives out. The seam burns out, and we have to 
^ke out not only the top but the bottom part of it entirely, so I have adopted 
thensage of putting in a solid sheet from top to bottom or from bottom to 
^ to do away with that seam. I have given you the result of the plain 
fire-box. If any of you have a result in figures of any new plan of econo- 
ounng fuel, I would like to have it, and I would like to have it in figures. 

Thx Sicbetabt — ^Mr. Towne gives a comparison of the plain with that 
^^ the water leg in this report. 

Hr. Towra, Hannibal A St. Joseph Bailroad — I will simply state, before 
^ ii read, that I believe the only thing that can be depended upon in this 
"i^'tter is this statement : A simple experiment with an engine for any par- 



ticalar number of miles on one occasion is no experiment at all. Tb«M 
periments which are referred to, I think are taken from six months' trial, ft 
careful record being kept, and it is substantiallj correct. I would state that 
the engines we used at that time were somewhat out of repair, but I 
don't regard it as anj detriment to the use of coal in the plain boK 
on that account. I haye the Jaurlet fire-box which is substantially Um 
same thing as the brick arch. So far as mj experience has gone, I think 
all our engines are doing yery much better than anj plain boxes we luif« 
ever used for bituminous coal. It may be that the plain box will do btt* 
ter on other roads than on ours ; but that remains to be proren. We oaD 
onlj tell that bj experiment. We are still using the Janriet water kg 
with good results. We are running forty-three to fortj-eight miles on ft 
ton of coal, on the ayerage, and our passenger engines run up to fortj-eight 
and fifty. Our passenger trains are rerj heary — six to nine cars — orer ft 
road that is rery hearily graded. Our heaviest grades run up to ninety feei. 
We have had, up to within the last year, grades even heavier than that. Our 
passenger trains at present are lighter. We are running four to eight coadict 
and are making fifty to fi(ly-five miles to the ton of coal. I think the aae of 
coal depends very much upon the manner of using it. Stoking is ft wy 
important matter in the use of coal. GK>od firemen, well drilled in firing, 
will make ten miles to the ton better than those who have no experience in 
firing engines. I have no doubt if you put a green fireman on one of our 
engines she will not do as well (in fact, I know it to be the case, by at leasl 
ten miles to the ton of coal) as with one that has been drilled in the use of 
coal. An engine will burn all the coal you put into her; that is, it will get 
rid of it in some way. The secret of firing is to keep the coal out of tho 
engine. I believe an engine with the water leg will burn less than with tho 
plain fire-box, because you have the advantage of the consumption of the 
gas. If there is any principle at all in what is called a base-burning stove, 
we have approached that somewhat in the use of the water leg or brick arch 
in the locomotive. If we get to it nearer we sliall have a still better engine. 
Now I refer particularly to these experiments on the Hannibal & St. Joseph 
Rood of the Janriet water leg compared with the plain box. They were not 
experiments, but simply a record of the performances of the engines. 

Thjb Secbbtary — I would like to inquire if, at the time those engines 
were changed from the plain fire-box to the water leg, there was not more or 
less work done upon the packing and valve gearing. 

Mr. TowKE, Hannibal A Sl Joseph Bailroad — Yes sir, there was ; so ftbo 
was the same amount of work done to the plain boxes. When the plnin 
boxes needed the valves faced, of course it was done. 

The Secbetaby — I would like to ask Mr. Towne if he has not noticed it 
as a fact that when an engine's valves begin to blow, the engineer will ma 
perhaps a week or two before reporting that his valves need facing; and when 
the engine is brought in and the valves faced, the engineer will say she burns 
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OBB-feQiih or one-third lets coal, or she don't bam half as much, and if he 
hai Mt leiiiallj leon it make that difference in a little work on the packing 
udfilTeB? 

Hr. TowvB, Hannibal A St. Joneph Railroad — Yes sir; no question about 
UhL Keep joor engines up ; keep ^rour packing good, and the ralves faced 
j€m do better. 80 with long ralyes. Allow your motion to get out of order 
lad yoar long yaWes are a detriment ; but if you keep the motion up they 
are better than short Talyee. Our valves are none of them less than seven* 
eighths lap. Of course the motion must be maintained to get good results. 

Mr. Gbsoo, Erie Railway — ^The gentleman suggests that my experiments 
were not ikir, because it was only one engine at a time that we used. I said 
tbat we ued four engines. There were four freight and four passenger en- 
gines takeo, and they were used along from day to day for fourteen days in 
soooeiuon. I would also say that those engines were not put into the shop 
and pot into condition for those experiments, but were taken indiscriminately 
from the mass of engines run on the road, without any preparation whatever 
or any extra pains taken to determine the matter other than to have a fair 
experiment with ordinary engines in ordinary use — nothing more. 

Mr. Philbbick, Maine Central Railroad— I would like to ask Mr. Gregg 
the condition of the coal he used. I happen to be on a road a long ways 
from coal mines. We get our coal very fine. 4t appears to be the scrapings 
np of what they don't want in Pennsylvania, and we require the brick arch| 
I woqM like to ask if their coal is good, clean, coarse coal, or a fine coal. 

Mr. Obboo, Erie Railway — I would answer that by stating that the coal 
we me is rimply what we call the run of the mine. About one-third of that 
coal may be considered medium coal ; the other two-thirds fine coal, or what 
we would regard as blacksmith's coal. 

Thb Prbbiueht — ^The coal used in this section is fine like meal, hardly 
eooogh lumps to start a fire with, and requires to be wet down to get it into 
the fire-box, and that is why they need the brick arch. 

Mr. FoBHEY, Railroad Gasette — I should like to inquire whether the size of 

the locomotive boilers has not more to do with the economical combustion of 

coal than the peculiar style of fire-box. I have noticed with a small boiler 

working very hard, when the fire must be forced to its extreme limit, that the 

coal is drawn over the grate, up the fines and out of the stack, and goes off nn- 

coDsnmed. 80 with the gas. The smoke has not time to be consumed. You 

have to force the fire too hard for consumption. If you take a train of thirty 

car* I think the engine with the largest boiler vrill show the most favorable 

oooMimption of coal. There is another feature about this. In running on 

a level road, if you have a large boiler and the boiler is not working up to 

its extreme limits, it is possible to fill it tolerably full of water — so in running 

up a grade yon have a large amount of hot water to use in going up the 

grade; whereas, if it is a small boiler, you have to use it all up. I am 
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aware that on a heavy gr%de yoa can not depend mach on the water» hat it 
Beemt to rae the advantage of a large holier in this respect is a greet adr*w 
ta^e. I wonld like to hnve the master mechanics give their exp i eesl oo > 
relation to this point*-whether there is any limit to the siie of boiler iC 
advantageous to use. If you have a thirty-ton engine, there is, of eouiu^v 
limit beyond which you can not go without increasing the siae of the engi**^ 
but with such an engine, without that limit, can you have a boiler too la.^ 
for the economical consumption of coal? 

'* Mr. Wells, of the Jeffersonville, Madison & Indianapolis Ri^i 
road, prefers the plain box, but advises an increase in aise over 
now in use on our standard engines. In bis opinion the foi 
should be longer and deeper, the grate area being the same as b< 
and, as a consequence, the steaming capacity of the boiler greater, 
that the gases need not be * hurried * through the flues as is b« 
done, but more time be allowed for combustion. 

'* He expresses the conviction that ^ boilers of coal burners 
as a class, too small,' and therefore do not burn coal eoononioall^ 

Mr. TowK£, Hannibal & 8l Joseph Kailroad^In order to verify tfca 
statement I would sny we have half a dosen engines, more or leaa, witlw 
forty-five-inch boiler, utiing the Jauriet fire-box, that run from thirty-two 
thirty-eight miles to a ton of coal, where our engines with a forty^eigfi 
inch boiler, doing the same service^ are running forty-two to Ibrty-five mifli 
to the ton of coal. 

Mr. Wells, Jefiersonville, Madison & Indianapolis Bailroad-^I thi^ 
Mr. Gregg's statement verifies that. It seems the evaporation was greats 
per pound of fuel in the freight engines, which I presume are larger th^ 
tlie passenger engines, than it was where the speed was high, and the eva^ 
oration necessarily must be rapid. Now we all know that freight enginaa 
run slower and the number of cubic feet of steam furnished per hour ia 1«* 
than passenger engines when they are worked up to their full capacity, nnm 
accordiug to his statement, the difiference in evaporation there was abotf 
twenty per cent, in favor of the freight engines, and I can not see that the0 
ia any oUier reason than that it was slower and there was more time given- 
Mr. Hudson, Sogers' Locomotive Works — I apprehend that there afl 
other circumstances which would modify the results as to the diffarent kiiiC 
of furnaces than whether one had the Jauriet furnace and the other the pUa- 
funiace-*-the mode of admitting the air, the quantity of air admittedt Hm 
length of time before the gas reaches the tubes ; because it is well known thm 
if perfect combustion does not take place before the gases enter the tubesi i 
will not he completed afterward ; therefore oombustion must take plaoe U 



the ftmmee. Theoretiollj, the fire-brick arch it the best thing to aooom- 

jrfiih thit pnrpoee, beeaiue it oatuiet an edd j in the gaiica, and gim them 

moie time to mix with the air and makes them mn longer before they reach 

the tubes, and afibrds them a better opportunity for perfect combastion. On 

the contrary, the water-leg Aimaces, like the Janriet, while they give a 

longer mn to the gaaes and do, to a certain extent, increase the economy of 

coiMumption — I haTc no donbt about that — at the same time they, to a cer- 

in extent, defeat the very object which the water leg is put in to serve, that 

by absorbing heat which is necessary to the perfect union of the oxygen 

gases. In other words, carbureted hydrogen must be of a certain tem- 

'rature to unite with the air, or the carbon will be deposited in a solid 

ite and go out in the shape of soot that adds nothing to the efficiency of 

L« boiler. I should like to inquire if any member of this Convention has 

ty knowledge of the practical operation of those furnaces on the Hudson 

iver or the Cumberland Road. Theoretically the brick arch is the beat 

.Iculated to fulfill the object in view, if the air is admitted properly. I 

ight refer to an apparatus which is referred to in that report, a sort of 

oYinte put into the ftirnace door and bent downwards two feet or more. I 

^«s very much struck with the efliciency of that device. The doors are 

SKxade to slide sideways. They are partly opened, air is admitted and is de- 

A^^ded downwards, rolls over and mixes with the gases and increases the 

UxBe which the gases are in mixing with the air and in reaching the tubes 

S^TiDg a better opportunity for perfect combustion. AAer having seen the 

operation of this Aimace and that chute with that peculiar kind of door in 

^Swigland, we were building some engines for South AmericSi and Mr. E. P. 

Q^caald, formerlj of the Jersey City Locomotive Works, was connected with 

^1^« road, and I proposed to put on that apparatus and he consented ; and he 

ffortM that it works remarkably well, and all the engines we have built for 

It eountry have that apparatus, and from the reports I hear from it it an- 

'^'^wers admirably for the purpose for which it is intended, and there is very 

'^itle emission of smoke with highly bitnininous coal. 

3fr. Sellbbs, late Des Moines Valley Railroad — Mr. Hudson has expressed 
views entirely, but it is an established fact, established beyond contro* 
^nj, that the reason we don't have perfect eombnstion is our exhaust 
IW8 our air through our fire so rapidly that perfect combustion can not 
^xiAie, and the only way to remedy that is to enlarge our grate surface and 
^^&vs a larger surface to pass through and let it pass through slower. 

Hr. Hill, Erie Railway— Since those experiments made on the Erie 
^oad, we have "Imilt four locomotives, eighteen by twenty-four inch cyl- 
inder, forty-tbree-ton engines with fire-boxes sixty-six by ibrty Inches. 
!> molt say I was astonished to see the small quantity of fuel those engines 
otmiime. I don't think they burn two-thirds the fuel of some engines with 
the nme sixe of cylinder. The air passes through slower and there is per- 
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feci oombastion. In riding one hundred miles one will not see a pftiUole o^ 
black smoke except when you are putting in fresh ooal. The fire*boxes a^* 
siztj-eix inches in length and fortj inches high. The side rods are ei^^ 
feet six inches. 

Mr. HuD60K, Bogers' Locomotive Works — I wonld like to ask Mr. Hil^ ^^ 
the Erie Boad has not had some experience in barning bituminous coal ^^ 
engines originallj constructed for burning anthracite, with fumaoes ^i^fi^ 
feet or more in length ? 

Mr. Hill, Erie Railway — We burned nearly a year bituminoos ooal ^ 
anthracite burners. It did very well. We could not find much ftmlt, exo^^^ 
the fire came so near the flues. It made them leak. We took one of th^^^ 
that was leaking and took the bituminous coal out and used anthracite^ 
it dried up, which shows that a deep fire-box is essential for bitominoua 
We use as deep for bituminous coal as we would for wood. 

Mr. Hudson, Bogei-s' Locomotive Works— The term narrow-gauge in 
tradistinction to the six-foot gauge, I presume does not imply the 
half or three-feet gauges, but the four feet eight and one-half indiea, fc 
feet ten inches, or five feet, because I think it is important that the repo: 
should not make that mistake — that it is narrower than ordinaiy gauge. 

Mr. Towns, Hannibal & St. Jpeeph Bailroad — ^There is no question at aX ^ 
about the advantage of the large boxes for burning coal. We always pat i^* 
just as large as we can get them, and in some instances I have spread tk^ 
drivers and put on new frames to get longer boxes. Burning the coal thm^ 
we use in our country, we get better advantages with large boxes than witls^ 
small ones. The only point is to confine the gases so they may be consumed^ 
It requires three hundred thousand cubic feet of air to burn a ton of ooaL- 
We put in forty-eight to fifty one-inch air tubes in the Jauriet bozea, anJ. 
then sometimes don't get air enough. If the air could be admitted regularljr 
or at intervals when it is required, and stopped off when it is not required, ifr 
wonld be much better. I always have the coal broken to a certain sixe be-* 
fore being used ; about an egg sixe is the best sixe for burning in the Jaoriefc 
box, or, I presume, in any other box. We run from three inches to four mod 
one-half inches of coal on the grate. Sometimes it gets as high'as eight on 
the freight engines. I have no doubt with closer firing we should get better 
results. If our boxes were twelve inches longer, I have no doubt we woald 
get twenty per cent, better results. 

Mr. Sbixkbs, of Pittsburgh — For a great many years we have been trying 
to bam our black smoke. We have tried to do it after distilling the smoke 
from the coaL It is a mistake to think that we can get perfect combaatioo 
after it has been distilled. You can partially, but you must precipitate the 
carbon and send it off in the shape of soot. The only way to get perfect 
oombastion is to bum the gases as they are distilled, and the only way yoo 
can do that is to keep them in contact with the coal long enough to bum. 



Wt bive no doubt but some good is derived bj using air blasts on the top of 

ihm imoke, but it is little good. We are looking after a will o* the wisp. We 

Cftii nerer get perfect combustion after the coal has been distilled in the shape 

or blsck smoke. I saj the onlj waj is to hare a large fire-box and pass joar 

Iraft np slowij and bam it as it is distilled. 

Ifr. Elliott, Ohio & Mississippi Bailroad — I have been using air tubes 

c»v a number of /ears, and I find a great advantage in using them, in the 

sxioke. When jou let the air in before it is too dose to the flue sheet. It 

Suites the gas after it is up in the fire-box some distance ; jou can see it 

:«>ing on over this air opening and when you admit the air the gases blase 

sad there » combustion, and the question to be arrived at is as between the 

LMM opening above and the grate opening below. I have experimented to 

^■w extent to reduce the grate opening, and find there is a point in oonneo- 

mon with those air openings above that gives the best results in combustion. 

File engine is freer from gases and freer from smoke. I think there b so 

LmCtle difference between the brick arch and plain fire-box it would hardlj 

juastify putting them in. I think our experience with fortj engines, all of 

ovie dass, with no prejudice, but giving the thing close observation, almost 

demonstrates the fact. Thej are large engines, well built, sixteen-inch cyl- 

inden, and they gave the result I spoke of. Some engines would do better 

^th the arch and others again without; just the difierence we all of us find 

in engines and can not account for. I admit with a small fire-box there maj 

be looe benefit from the brick arch ; by csrrying the gases round you get 

lome advantage, but that is the whole advantage derived, I believe, from 

tbeireh. 

Mr. FsY, Qrand Trunk Railway — My experience corroborates certain facts 
mentioned by Mr. Elliott and Mr. Sellers. I had about eight years' experi- 
ence on a railway in England under the superintendence of Mr. Cudworth, 
vlioie name stands very high as a successful coal-burning man. For two 
7<in I did scarcely anything else but run experiments with his engines. 
Hu fire-box is similar to that described by Mr. Sellers, a very large one — a 
fire-box that is deep near the tubes ; but instead of having that depth back 
to the back part of the fire-box, he bring his bars level with the fire-box 
^r. That enables the fireman, when burning a very bituminous coal, or a 
eotl that is very fine and apt to run into slag, to put the slides down and stir 
it up, and by having it long — eight feet in length — he has a slow fire and 
Kivee the gases time to burn before they reach the tubes. The idea is, the 
coal ie thrown on the front end of the fire, and as it burns it shakes down 
towtrds the lower part, where an intense white heat burned the gases be- 
fore they reach the tubes. The fact that Mr. Elliott mentioned about the 
tdmiiaion of air, we noticed, and introduced a sliding door to the grate, and 
^enever the driver saw smoke was being emitted, he pulled open the grate, 
tod the admission of air checked the smoke. It was invariable and could 
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be teen at an j moment, and when the smoke pained away, not to oo 
he Bhot the grate again. The results obtained from these engines 
wajB eqnal te, and we thoaght rather superior u>, those obtained i 
brick arch. I neyer ran an j experiments with the engines as again 
arch, because there were no brick ardies when I joined the road. \ 
been used and been discarded. I was emf^ojed one summer to fin 
exact oombustion for a mile and the number of ponnds of water ot 
With careful firing, we could equal the result mentioned bj M; 
namely, eight pounds of water to a pound of fuel ; and with the ' 
kind of coal, we could sometimes get nine ponnds of water per 
lael, and I would say that the consumption of smoke was always mi 
than upon those engines baring a brick arch. In England much m< 
tion has been paid to the consumption of smoke, owing to the laiige 
of towns passed through. Our line run through three towns in Loi 
was important that the smoke should be burned. If any smoke ws 
we were fined. We never adopted the brick arch, and our consul 
fuel was quite as good as any line using the brick arch, and we i 
expense of it, and the danger of having the train stopped by hi 
brick arch fall down, whioh frequently happened on other roads, 
a very careful series of experiments was instituted last year bel 
Cudworth fire-box and the Beattie fire-box. The trains took the sa 
ber of cars and they run the same train at the same rate of speed 
Cudworth without the brick arch gave to the consumption of fuel f 
pound of water more. I have this from private and not from officia 
and could not vouch for its accurucy, but the fact of nine pounds un< 
able circumstances and eight pounds under ordinary circurastao< 
vouch for. The same number of cars were taken upon tlie same t 
same number of stops made ; the ooal was very carefully weighed 
water very carefully measured. I would say that the two great tu. 
that were considered to be gained were having the long box, so the 
be a slow combustion of the gases, and then the fact of being able 
air at the back end of the fire-box, and as our bars came up level 
fire-box door, it was impossible to put in the long scoop. 

Mr. FoKKEY, Bailroad Qaaette — I would like to inquire in rega 
length of the fire-box, and whether they had mid-feather and 
grate ; whether they were fired on one side and then on the otbe 
what extent that influenced the combustion 7 

' Mr. Fry, Grand Trunk Railroad — ^The idea was in designing the 
they should be fired alternately, and a mid-feather was run from 
end of the fire-box almost to the tube sheet, and the intention was 
should fire alternately ; but it was found that with a fire-box seven ( 
inches inside length, the oonsamption wss so good that it was vni 
and the firemen fired both. 



Mr. FoBKET, Bailrotd Ghiiette—Oonld the Mime effects be produced 
titboat the mid-CMther 7 ^ 

Mr. Fkt, Orand Trank Bailroad— I donH know. We nlwajs thought 
Uu lUM eflecCB eould be produced without it. I hare seen engines without 
ii eo the Chatham & DoTer Railway ; but the engines did not have exactly 
the Mune dealgii. The fire-bars did not come fiush with the door. One foot 
hk KTsn was the slope. I believe in the engraving the slope is rather more ; 
but that is the standard. 

Mr. FommET, BaUroad Gaxette — With (he working of the engine did the 
«Milwork forward? 

Mr. iFKT, Grand Trunk Ridlroad — Oh, yes; we always found that it 
werked forward. 

Mr. FdBirsY, Railroad Gaeette — ^Was it necessary to push it forward with 
» poker? 

Mr. Fbt, Grand Trunk Railroad — Never with a poker unless it was 

linked, and then only once or twice on a journey. The operation of fusing 

wai to ran a shovel in underneath and lift it up, and then throw loose coal 

on top. We always noticed that the difficulty was to get good firemen; not 

kottnybody ooold fire easily, but it was difficult to get men to come up to 

tht Mandard of oar best men. We found a great diffierence in the results 

vbtaiaed by different men on the engines. 

Mr. BoBQfSOli, Great Western Railway, of Canada — Mr. Fry brings to my 
luad a large number of eiperiraents which I witnessed, with diflerent shaped 
fire^wxei, when in England. Having studied my buBiness on the London & 
N«th-wertem Railway of England, I happened to be on hand when a series of 
cxpirimenta in this oonnection were going on. At that time, now seventeen 
7*uiAgo, firv-boxes were made and altered into every conceivable shape for 
^Iww experimental purposes, and any one interested in the subject who may 
^▼e bvcn on English railroads during that period wUl remember with 
>»nement how much money was spent in getting up and destroying the 
^OBs devices. No expense was apparently spared to test the important 
"Inject. Fire-boxes were widened at the bottom, and water partitions were 
introdooed in every conceivable shape. Mr. Ondworth's long, inclined fire- 
^xtt^ mentioned by Mr. Fry, were adopted on some roads in various ways. 
^ the road I was connected with, among the many peculiar positions of 
^bozcs tested, one was tried with the boxes laid like a staircase or steps, 
ii^ining from the fire-door to the tube sheet. The notion in this form of 
V^kj that the green coal shotild be supplied at the highest end and be shaken 
down bj the motion of the engine; but notwithstnnding the inclination of 
^gnrte, it was found that the soil coal, especially if small, became cemented 
^^her, and had to be broken by a poker or iron bar and pushed down, 
which duty by degrees became neglected by the firemen, and thus unsatisfac- 
^T results were the consequence of it. Mr. McConnell, London A North- 



48 

western B&ilwaj, introduced longitodinml water partitionB down th 
the fire-box and extended the fire-box into about one-quarter the 
the barrel ; the intention being that the firemen should fire each i 
partition through two independent fire holes alternately, and that o 
should take place in the chamber in the barrel of the boiler. M 
London & South-western Bailway, tried similar plans with the adc 
complicated arrangement of bricks. Mr. D. K. Clarke used ho 
bolts above the level of the fire and forced air into the furnace by 
jets of steam from the outside, in the manner of a series of air 
All these, and many other plans of lesser note, I lived in £ng 
enough to see abandoned, after obtaining more or less good result 
from seven to ten pounds of water evaporated per pound of fuel, 
to state of engine. But the greater value of simplicity of wearing 
coming apparent as these experiments progressed, they were repla 
generally by the simple old form of fire-box, in which was introdu 
the brick arch under the lubes, or a deflecting plate through the 
and in some cases both are used with good results. In connection 
a blower in the smoke-stack is used to help, when in towns or citi 
Bume the smoke which, with the other combined appliances, is gen 
cessfully accomplished. Mr. Bamsbottom, late of London A Nor 
Bailway, placed the brick arch inclining downwards toward the fii 
wards, and admitted the air in special air doors under the brick arc 
the fire-box plates under tube sheet. This plan, I believe, works 
iactorily, both in economy of fuel and consumption of smoke. Al 
years ago, the engines under my care were necessarily supplied 
green wood that I had to resort to coal, which caused me to renew 
ries upon the subject, when I got up plans and made what might I: 
" hot air leg," to be used similarly to the brick arch or water leg. 
made of cast iron, hollow, like a water leg, and perforated on the i 
At the lower end under the tube sheet, were holes corresponding w 
holes through large hollow stay-bolts or tubes, through which tl 
admitted under the barrel of the boiler and regulated by a slide wc 
the foot-plate. It so happened that just as these plans were per fee 
supply of dry wood was again furnished and coal abandoned, ren< 
experiments useless so far as my road was concerned, for the time 1 
should the idea meet with the approval of any of our members, I 
state that it is entirely free and at their disposal ; and feeling 
that it has merit worthy of further investigation, I hope those usio 
will give it some consideration. 

The third question was read and, on motion of the Secretory, 
until the report of the Committee on Straight and Wagon Top Boil 
be received. 

Mr. Hat£8, Illinois Central Bailroad — ^It seems to me that thea 
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jeeti were complicated. Ab I understand it we were a Committee on Boilers 
lod Boiler Materials. Now, boilers includes all kinds of boilers, and I sup- 
poNcI we were to cover that ground ; hence I see no need of another com- 
nittee on utraight and wagon top boilers. If we were a Committee on fioil- 
entnd Boiler Materials, I should suppose we were to take in all kinds of 
boilen with which railroad mechanics are familiar, both stationary and 
iooofflotive. 

Thi Secretabt — The subjects and committees all came to me just as 
tbej were given, and it was suggested to the President that some of the sub- 
ject! might, perhaps, conflict a little; but he did not feel as though we 
oaght to alter the arrangement at all, and it was not done. 

The next question was read hy the Secretary, as follows .* 

^What diameter of fines do you advise for ase in wood and 
(otl-bnnuDg engines ?** 

Mr. Elliott, Ohio & Mississippi Bailroad — Mr. Peddle has had some 
nperience with two-and-one-quarter-inch flues, and I would like to hear 

I from him on this subject. 

I Mr.PtDDLB, Indianapolis, Terre Haute & St. Louis Bailroad — ^I would 
itite tkit the experience I have had with a certain kind of coal is in favor 
of the two-and-one-quarter as against the two-inch tubes. With the soft coal 
vsgetin Illinois, we find great difficulty in using two-inch tubes ; but with 
the block coal, which bums freely and which we get in Indiana, we have no 
trooble. TMbing the sum of all the experience I have had, I am in favor of 
the two-and-one-quarter inch tubes for coal. 

Mr. CHAPHA17, Cleveland & Pittsburgh Railroad — I wish to call the atten- 
tion of the Association to the recommendation of the President for the ap- 
pointment of a committee to whom subjecta for future discussion may be 
referred, that they may be able to report early. I move that a committee of 
£?e be appointed to select subjects for the next annual meeting. 

Agreed to, and the committee appointed as follows : Boon, Pittsburgh, Fort 
Wayne & Chicago Bailroad; Forney, of the Bailroad Gazette ; Perrin, Taun- 
ton Locomotive Works; Bobinson, Great Western Bailway; Smith, South 
Carolina Bailroad. 

Mr. Fi^YKN, Western and Atlantic Bailroad — ^I would like to suggest to 
that committee a subject of inquiry which would be of interest to us, and 
that is, the economy of the use of coal as against wood. In some portions 
of the South, before long, we shall be compelled to use coal, and it would 
be an interesting subject of inquiry to us to know what price wood should 
reach to make the use of coal more economical. 

Adjoonied to nine o'clock, June 12. 

4 
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SECOND DAY. 

The Aspociation wan called to order at 9:20 A. M., Wednesdaj, Jan< 
bj the President, and the discussion apon the report of the Committc 
Boilers and Boiler Materials was resumed. 

The eighth question, "Do you advise drilling instead of punduDg 
rivet holes in boiler plate?" 

Mr. Hayes, Illinois Central Railroad — ^The Committee found that t 
were a great many master mechanics who said that they believed drilling 
better than punching, but they had made no experiments. Hence the ( 
mittee were in the dark upon the subject, and made a series of ezperin 
in order to get light, the results of which are embodied in the report 

By request, the Secretary read the portion of the report referred I 
follows : 
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'^ A large majority of master mechanics from whom we have h 
advise drilling instead of punching rivet holes in boiler plate, 
tests of their relative strengths were reported, and year Commi 
therefore, felt compelled to experiment in order that definite ii 
mation might be given you. 

" The following tests were made, all the pieces being from the f 
sheet : 

"Three pieces of j^^ inch boiler plate, 1|- inches wide, were toi 
two by hydraulic pressure : 

No. 1 broke under a strain of. 32,228 lbs 

« 2 " " " 32,228 " 

'• 3 " " " «88,'60O " 

The average breaking strain being ^ 32^685 " 

" Three pieces of i^^Xlf inch plate mere punched^ one f inch 
heing put in each piece. They were then subjected to a te 
strain, with the following result: 

No. 1 broke under a pressure of. 13,371 Ibi 

" 2 " " " «13,371 " 

" 3 " " " 18,714 ' 

The average being 13^485 ** 
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"Three pieces of /^Xlf inch plate were drUledy one j^ inch hole 
being pat in each piece : 

No. 1 broke under a pretBure of. 17,828 Ibe. 

" 2 " " " ^ 17,486 " 

" S " " " 17,622 " 

Thetferige being ..17,646 " 

^Theayerage strength of the drilled plate being 4,160 lbs. greater 
tluiD that of the punched plate. 

*' Great care was taken to dress the pieces to the sizes given after 
thqr were panched or drilled. 

"The following comparative tests were then made with punched and 
cirilM plates riveted : 

"Six pieces If inches wide, and cut from the same sheet as the fore- 
goiog, were punched and riveted together, in pairs, with the best f 
iseh rivets, one rivet to each pair, and were subjected to a tensile 
itnio, with the following result : 

No. 1 broke in center line of hole under 17,828 lbs. 

"2 " " " " 17,828 " 

" 3 " " " " 17143 " 

The tvemge breaking strain being 17,699 " 

"Six pieces, duplicates of those last mentioned, were drilled^ and 
riveted together in pairs, one ^ inch rivet to each pair : 

No. 1 sheared the rivet under a pressure of. 17,143 lbs. 

" 2 " " " " 16,467 " 

"3 " " " " 16,428 " 

Thetverage shearing strain being.. 16,342 *' 

"Yon will observe that the rivets securing the plates having drilled 
, were sheared under a less pressure than was required to tear 
^nder the plates having punched holes. 

" It is also worthy of note that, while the punched plate is weaker 
^ the drilled plate, the rivets in the punched holes do not shear 
^ easily as those in the drilled holes. This is probably due to the 
^dges of the drilled holes being sharper and more compact, and con- 
^uently more capable of shearing than the edges left by a punch. 
It 18 not probable that the tensile strength of boiler plate, per square 
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inch of section, is impaired bj drilling, bat joar Committee are aa 
fied it is impaired by the use of a panch. 

'* In tIcw of these facts we advise drilling the rivet holes for Ion 
tudinal seams of boilers ; the circular seams are not subjeot to 
great a strain and may be punched. We also advise the use oi 
inch rivets, If inches from center to center, for all seams in locon 
tive boilers made of -f^ inch iron, as the f inch rivet is too small 
resist a shearing strain equal to the tensile strength of the plate ' 
tween the rivet holes when they are drilled." 

Mr. BoBiNSOK, Great Western Bailwaj^I would like to ask Mr. Ha 
whether the gentlemen who made these experiments formed any opinion 
made any estimate as to the difference in cost between drilling and punch. 
the holes in manufacturing a locomotive boiler? 

Mr. Hates, Illinois Central Bailroad — ^There was no estimate made of 
ooBt, but Mr. Bobinson and everj other toaster mechanic can very eai 
judge what the difference would be. A man could probably punch tl: 
holes while he is drilling one. But the number of holes we recommend 
be drilled in a boiler is not verj large, and hence the increase in the 000 
the boiler would not exceed twenty-five dollars. 

Mr. FoBNEY, Bailroad Gazette— It seems to me that if the oondna 
to which the Committee have arrived is correct, that the strength of 
punched portion of a boiler plate is thirty per cent, stronger if it is dril 
than it is if the holes are punched, it is an extremely important fact, and 
to which a great deal of attention should be paid. I know t^t many h 
doubted whether there is so great a difference as the Committee state, 
merely wish to impress upon master mechanics the importance of paying 1 
attention to this fact. It was stated here yesterday that in England the hi 
er-makers had abandoned drilling boiler plates. I happen to have here > 
specifications of some engines that were built in England, from which I v 
read an extract : *' The longitudinal seams are all double-riveted, with I 
strips inside and out, the latter being countersunk to enable the rivets to 
the holes well up. * * * All the holes in the boilers cure drilled^ and all 
edges of the plates planed.'' It appears, therefore, that in some establi 
ments in England, at any rate, they are still drilling boiler plates, and m 
to realize the importance of doing so. 

Mr. Hudson, Bogers' Locomotive Works — 1 think the question of drill 
or punching plates hinges rather upon some other considerations than met 
the relative strength of drilled and punched plates. We want to know 
facts in regard to boiler explosions, and where the sheets generally give 1 
Do they give way tearing from hole to hole, or do they give way on what 
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ordinarilj call the caulking edge? Mj own impresrion ir, from the oppor- 

tooities I have had to examine boilers that have exploded, that they rarely 

tev apart from hole to hole, bat that the sheets gradually give way or break 

It the canlking edge from the^bending backward and forward of the sheet from 

time to time as the boiler is under strain. In one or two cases I found in a 

length of twenty-four inches — taking it along the caulking edge, in a direct 

line— that there was not three inches of solid iron left. We have avoided that 

Realty, in constructing our boilers, by putting a welt piece around, lapping 

it on the inside, extending over the edges of the sheet in each direction — the 

<iirection of the caulking edge and the other edge. The rivets go through this 

^ditional piece, and are staggered on each side, this additional piece being 

thinned at the edges, so as to make the strain gradually die away, and not 

^ concentrated on the caulking edge. If neither punched nor drilled plates 

^▼e way through the holes, then it is not a question whether it is better to 

^HIl or to punch them, because, if they do not give way there, it is an im- 

^Aaterial matter ; but the question is, the strength of the boiler where it 

KiTes way. 

Hr. Gbbqo, Erie Railway — The experiments which have been made are 

^^dently very important to us, as master mechanics, but I think they have 

■HM gone quite far enough. If I understand the experiments, they have 

proTen very clearly that the drilled sheet is the stronger of the two ; that is, 

^H« drilled sheets stand the heaviest tensile strain, by several thousand pounds ; 

^>^ at the same time, they show that the rivets shear in the drilled sheets 

binder a much lighter strain than the plates break of the punched sheets ; 

slaowiDg that, if put together with the same size of rivets, the drilled sheet 

^s really much' the weaker sheet. The experiments, perhaps, have not been 

^^ontinoed far enough to determine what increased size of rivet the drilled 

nhtti would stand, as compared with the punched sheet, and how much 

K^^er strain the drilled sheet would stand when the rivets were increased 

^n proportion to the strength of the sheet, as compared with the punched 

abeet. When that point is determined, it will be seen how important it is 

^ drill sheets instead of punching them. It will increase the expense to 

^Hll rather than punch. I am very glad to know that these experiments 

■^▼e been carried so far, but it seems to me, as I have said, that they have 

^ been carried far enough, since that fact has not been decided. 

Mr. PoBMinr, Railroad Gazette — In regard to what has been stated by Mr. 

Hnd«on,his experience and observation have been verynnuch moreexten- 

life than my own, and therefore much more worthy of weight than what I 

lu^fe observed ; but my experience and observation have shown that more 

boilers give way through rivet holes than along the line of the seam. But 

6V€n supposing what he states to be correct, by using a covering plate or welt 

piece, jou obviate that difficulty of the bending of the sheet close up to the 

eanlkug seam. If that difficulty is obviated, it would seem to indicate that 



a boiler mast be a great deal Btronger if you drill tbe plates. Tb 
people, as I have seen from books (and probably tbere are some ] 
here who have had experience on the other side), who are maki; 
many boilers, butt the joints, by putting a covering plate inside ai 
outside, BO that there will be no tendency to bend the sheet dose to 
ing seam. The danger from that cause of rupture is in that wa; 
Therefore, if you drill the plates, the strength of the seam muf 
much increased. There is another feature in regard to the drilling 
which seems to me very important, and that is matching the holes 
of us know that in ordinary boiler work it is extremely difficult to 
holes, when they are punched, meet accurately. They will vary 
Becond or even a sixteenth of an inch. The result is, it is almost i 
to make the rivet fill up the hole, and consequently an undue e 
come upon some of the rivets, while upon others there will be 
strain. In that case there is danger of shearing off the rivet n[ 
the extra strain comes, and bringing a strain upon the adjoining 1 
thus starting a rupture which will ultimately result in the destrnct 
boiler. Now, in drilling plates, the holes can be made to match 
the plates are drilled together, and therefore each rivet will do itf 
portion of the work and no greater strain will be thrown upon on< 
others. I think that careful experiments in regard to this matter 
extremely interesting and valuable. I suppose there is hardly a i 
this body who has not had occasion to see the dreadfully disastro 
which have followed from boiler explosions. In considering th 
therefore, we are not merely looking to the saving of money to t 
who employ us, but to the saving of human life ; therefore we ough 
to give great attention and due weight to all facts and experimeni 
upon this question. In the discussion yesterday nothing was said 
to the quality of the material used in the stays. I am very wel 
that the reason why stays and braces so frequently give way in boil 
poor material is used in that portion of the boiler which should h 
ably, as good material as any other portion, and perhaps better. 

Mr. Hates, Illinois Central Railroad — ^The subject of stays is 
in the report, and, of course, will be brought up in due time. A 
believe it is not contained in the question, I may state now that in 
mentioned in that report, in examining an old boiler we found 1 
bolts broken off, pretty much in the same place, near the top of th 
Ascertaining that we were liable to have explosions from that caus 
experimented somewhat upon this question of stay-bolts, and put 
of our investigations into the report. 

Mr. Bbown, Erie Railway — Is not the fact of the rivets, in puncl 
resisting a greater strain than those in drilled sheets due to tbe fi 
the punched sheets you change the plane of the surface iron, and i 
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the rivets the imperfections are driven into each other, iherebj resisting 
grctteritrtin? 

Mr. PsiLBKiCKy Maine Central Bailroad — As to the question where boil- 
en give waj, my experience is not large; but I have examined several casen 
cuefally, and in examining a case of explosion I think I have general! j 
been able to detect the first starting point, and then the successive ruptures 
M thfj went on. I do not know that I ever found a rupture to start in sound 
iroo aroond the rivets. I have found them to break through the rivets 
afterwards, evidently, but they started at some other point — either the caulk- 
ing edge or some other point — the rupture then continuing through the seams 
and breaking between the rivets ; but had that weak point not occurred there I 
have DO reason to suppose it would have broken through the sound riveting. 
8o£tf asl have been able to judge the starting point of ruptures is gener- 
aUj quite a weak point. They are caused by the spring, on account of the 
▼ibratioo, or by the unequaled expansion, carrying one by the other, so as 
to weaken it until it gives way. Generally it is quite thin. From that 
point jott can't tell where it will go. 

Mr. Hatbb, Illinois Central Bailroad — We all know that a riveted seam 
isoolj about fifty-six per cent, of the full strength of the iron. Now, if we 
know that we have a weak point there, a point that has only fifty-six per 
cent of the strength of the balance of the boiler, why do something to make 
tkat weak point still weaker 7 Why not do something to make it stronger ? 
lo drilling sheets, using rivets of the proper size, and putting them at a proper 
(Stance apart, are we no^ doing a benefit to the public and to the railroad 
World? If we can do anything that will save expense upon railroads, save 
^▼(1, and make our boilers last longer, is it not better for us to do it? We 
^Iknow that the seam of a boiler is its weakest point, and hence anything 
that we can do to strengthen that weak point is an advantage. 

Mr. Elliott, Ohio & Mississippi Bailroad — I think Mr. Hayes has hit 
tbe exact point to which we should give particular attention. The experi- 
ments of the Committee seem to have demonstrated that we gain, by drilling 
the seam of a boiler longitudinally, about thirty per cent. Certainly that 
usofflething to gain. Now the strain that a rivet shears at is very near the 
*^iD at which drilled sheets pull apart, and therefore, by drilling the lon- 
gitudinal seams, we gain an amount of strength equal to the strength before 
the rivets in a punched sheet gives way, beyond the strength of the sheet, 
^refore there is a point demonstrated by these experiments that is worthy 
of oonaideration. It is of little consequence for us tq know why a rivet will 
shear quicker with a drilled sheet than it will with a punched sheet, in com- 
P^fison with the other fact that by drilling our sheets we gain thirty per 
«Bt. of strength. 

Mr. HijDBON, Bogers' Locomotive Works — While I agree, generally, with 
^ idea that it is very important to make boilers as strong as they can be 
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made in ererj waj, still I think, as I said before, that we want to look i 
the weakest point first. We do not want to look for that point which it n 
the cause of boiler explosions. I do not wish to be nnderstood as stttii 
that it is better to ptinch plates than to drill them; bat I do wish to stsi 
that I think the difiisrence between punching and drilling will notmatcritl 
tend to prevent boilers giving way. They do not give way, aa I have sti 
in my experience, through the rivet holes, nor from the shearing of U 
rivets. The giving way commences, in the first place, at the weakest poii 
of the boiler, wherever that may be, and we may generally look for thi 
weakest point where the laps are, and in the neighborhood of those lap 
That the strain may be intensified by injudiciously staying some oth 
part of the boiler, causing undue working and throwing an undue strain up* 
that point, I have no doubt ; but I have no hesitation in saying that I h* 
generally been able to detect, in the boiler explosions that I have had i 
opportunity to examine, where the boiler commenced to give way ; and, 
must say, that I never found a case where the appearances indicated thai 
gave way through the rivet holes first, but always in the neighborhood 
the termination of the laps, either at the caulking edge or the other edge 
the sheet; therefore I think it is important that we should understand tl 
the great point is to strengthen the weakest part of the boiler. Is the we 
ness due to the punching, or would it materially strengthen this portion 
the sheet, in the neighborhood of the caulking edge, to drill the holes? 
so, then let us drill them ; but I can not see that it would make any mateJ 
difference in that respect ; and therefore I say, while I have no objection 
drilling — it is simply a question of cost — it appears to me that doing f 
would not materially strengthen the boiler. If the boiler gives way throU 
the rivet holes, owing to the increased strain brought upon the iron fr 
the punching, then it is important to drill ; but, according to my experien 
such is not the fact. 

Mr. Philbrick, Maine Central Bnilroad— Will the gentleman tell us abt 
what proportion of the iron sheet gives way, according to his experience 
the time of explosion ? About how thin has the iron become before givi 
way at the time of the explosion 7 

Mr. Hudson, Rogers' Locomotive Works — In those cases that I hi 
examined, not one-quarter of the iron has remained in the condition 
which it was originally; that is, with regard to its thickness, or with 
gard to its freedom from cracks, and being broken by being bent backwi 
and forward. In some cases this weakening is caused by what is cal 
" furrowing.*' If the laps or seams are below the water, and this atra 
ing takes place, then chemical action eats away the iron and you hi 
a thin place there, and of coarse an additional bending takes place, beca 
we all know that these vibrations and changes occur at the place where th 
is a difference in section — the increase or diminution of the vibrations la 
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place (here. I saj, therefore, that these are the points we want to strengthen. 
It would be far better, I think, if we coald get cylindrical pieces made, as 
tirei are, for the cylinder parts of boilers, without any seams at all, except 
tbe roond seams, because we should then have no part weaker than the other ; 
bot in the absence of these, we want to do the best we can, and hence we want 
to make the best laps we can. I believe the English practice of making butt 
jomti in the cylinder part, and putting a welt piece on the inside and outside, 
sou to have a perfect cylinder, is better in some respects than our practice, 
becaoae it gives strength to the iron in the direction in which the strain upon 
the boilers does not tend to bend it backward and forward. It then depends 
oponthe holding rivets, upon these welt pieces, and how tightly they are drawn 
together, and what shearing strain is brought upon the rivets. We very 
rarelj hear of boilers giving way through the rivet holes. I was in England 
a jear or two ago, and had an opportunity to examine several boilers that 
Had exploded, and I find it was owing to furrowing. But that furrowing 
rather indicates that there must have been some disposition to yield in the 
•heeti. The sheets were put together in the manner of which Mr. Forney has 
spoken, and the furrowing took place in these sheets on a line with the welt 
piece, and hence that became the weakest part. 

Mr. Hates, Illinois Central Railroad — Supposing you have a boiler, with 
t cylinder of any given length, and stay the heads so you are sure they will 
1^ giye way, and rivet the seams longitudinally, in the ordinary manner, 
udsobject it to hydraulic pressure, where will it give way? 

Mr. HuoeoK, Rogers' Locomotive Works — If the ends are properly stayed 
»t will give way about the center of the length. 

Mr. Hates, Illinois Central Railroad — I mean will it give way at the 
'**norin the solid part of the iron? 

Mr. Hudson, Rogers' Locomotive Works — As I said before, if the seam is 
*hat we term a large lap— a turned seam — if it gives way at the edge of the 
l&p, it gi?es way through the seam ; but that is not through the smallest sec- 
tion of the iron. 

Mr. Pry, Grand Trunk Railway — I think we are not treating our Commit- 
^w iairlj. As I understand it, they were asked to report upon the relative 
■>«ritB of drilling holes and punching them ; they were not asked to deter- 
mine in what way explosions take place. Nobody can doubt that it is an 
MYantage to have our boilers equally strong in every part. If we make our 
«>*'er8 as strong as they can be made, and then find that they burst from inju- 
didoQs staying, we may carry the experiment further, and find out whether 
'here is not some better means of staying than^we now practice. I think our 
^UQisaion should be kept strictly to this point, whether a drilled or a punched 
hoileris the strongest; and then, thanking our.Committee for the very care- 
ful experiments they have carried on, possibly we may request them to go 
further and inquire whether the cylindrical boilers spoken of by Mr. Forney 
*^ uy better than the lap-joints in use. 
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The Pbbsident— I think Mr. F17 is qnite right. In all oar 
W6 ffhould confine ouraelves to the questions and answers of the CtmBitt^ 

Mr. Beowk, Erie Railway — I think our Ck>mmittee deaenre great crec 
for the experiments they have gone into. They have demonstrated thit 
drilled plate is thirty per cent, stronger than a punched plate. One of t1 
members has nuggested that they have not g^ne far enough. They have pT* 
us a rule by which we can all work. Take thirty per cent, of the incrcas 
strength of the punched plate and add it to the strength of the rivet, and f* 
increase the maximum strength of the boiler seams to over seventy per oei 
of that of the plates. 

Mr. Hudson, Rogers' Locomotive*SWorks — ^I did not wish to throw » 
discredit upon the report of the Committee; I appreciate their labors 
highly as anybody else. I merely wish to draw attention to the real f* 
in the case. I do not want that we should deceive ourselves. 

Mr. Forney, Railroad Gazette — I am not quite ready to abandon the i 
that boilers do frequently give way through the rivet holes. I happen no^ 
recall a case, which was not a boiler explosion, but an explosion of an air rei 
voir, which blew the head off, and tore through the entire seam, all the ^ 
round. It broke through, I th ink, between every single rivet hole in that sei 
I also recall a boiler which I examined the other day in Hartford, with 
friend, Mr. Little. That had exploded, and I think nearly every rivet hol< 
the circular seam next the smoke-box was broken through. It was also brol 
through the solid sheet in several places, but the greater part of the break 
was through the rivet holes. Many gentlemen here present, of course, la 
had opportunities for obRervation in this matter much more extensive t1 
my own, and it would be extremely interesting and very valuable if wecc 
learn accurate fiicts in regard to this point. I have no doubt that boilem 
frequently give way owing to the bending of the iron next the caulking seff 
but, as Mr. Hudson's opportunities for observation on these points have b' 
much greater than my own, his testimony, is of course, the most valuable. 

Mr. Setchel, Little Miami Railroad — I desire merely to add my testimtf 
to Mr. Hudson's, in regard to the explosion of boilers. I have never yet m* 
an exploded boiler where the appearances indicated that the rupture cc 
menced on the rivet line. We had five new boilers come on the road ab< 
the same time, and in less than three months one of them exploded. It gs 
way where the wagon-top joined the side sheets by this working at the 1 
I examined it soon after it gave way, and could see that the iron had cor 
ded so that there was not one-quarter of it holding when it gave way. 
was then thought best to make an examination of the others ; and as stei 
had been noticed coming out round the wagon-top of one of them, we tc 
that engine first, took the jacket off the wagon-top, and fired the engine 1 
and a gentle tap of the hammer started a crack in that boiler of at least I 
inches long in the same place. We took the whole five in, and there was r 
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one tbat hid not started in that seam. There was a long connection sheet 
from the wagon-top to the cylinder part of boiler, and no tie-rods, and the 
working had broken the metal off so that it exploded. All the boilers that 
I hiTeeTer seen gire waj, especially in the cylinder part, gave way at the 
edge of the seams first 

Hr. GoBM AN, Toledo, Wabash & Western Kailway — In speaking of boiler 
exploiions, it seems to me we are losing sight of the fact that there are two 
kinds of raptures that we call explosions. They all seem to be explosions ; 
bat I do not think one out of ten of the boilers that give way can properly 
be allied explosions. There is as much difference between the explosion 
And bursting of a boiler as there is between day and night. There is a fturs^- 
^, and an explosion. 

Mr. TowNE, Hannibal & St. Joseph Railroad — I would like to inquire of 
Hr. Setchel how thof>e boilers were fastened to the frame, whether rigidly, or 
^ith in expansion piece, so as to allow the boiler to work ? 

Hr. Setchel, Little Miami Railroad — The boilers were not fastened to 
^e frame. 

yit. BoBDrsoN, Great Western Railway — I think we are wandering from 
tbesobject. There is a paper with questions and answers on the subject of 
^iler explosions ; we can burst out there, if we want to burst. But the sub- 
ject in hand is the relative merits of punching holes and drilling them. I 
^liink Mr. Hayes has hit the right point. The question is, if you take a new 
^iler and fill it full of water, and put on the force pump, where will it 
*^ntT I think any one will find that longitudinal seams are very much 
^K^ferior in strength to circular seams ; therefore, I for one thank the Com- 
'^ittee most heartily for the experiments they have made in this matter, and 
*■ feel relieved myself, because I have thought that drilling a boiler all over 
^^ the best plan. If we can arrive at the best result by simply drilling the 
longitodihal seams, we save half the labor. We know that in England they 
vre making^butt joints. The last time I was there, I found they were weld- 
^^g the longitudinal seams. That, to my mind, is a perfect boiler. The 
^l<)^t approach to welding is undoubtedly drilling the plates, and making 
^Qtt joints with a strip inside and outside the sheet. That is the nearest 
approach to a welded boiler. If we can not afford to do that, the next best 
^<&ing is to drill the holes, and make them as we do now. There are four 
*^^. The first step is to punch the holes and lap them. The next is to 
^^1 the holes. The next is to place them joint to joint, still drilling the 
^oles. The next step is to weld the sheets. This is a matter of opinion, 
^^rall. We shall probably go home — I shall, at any rate — and chew it 
^^€r as a cow does her cud — think the matter over until we are satisfied as 
^ ^e best method to be adopted. It is almost a purely scientific point. 
^ think we should all thank the Committee for what they have done, and 
^ more inclined than otherwise to accept their experiments as the guiding 
pouits of oar opinion in this matter. 
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On motion of Mr. Philbrick, Maine Central Railroad, the next qnes 
(10th) was then taken np. 

'^ 10th. Please state the material and thickness of the thinnest fi 
and back flue sheets you have used with safety in boilers of o 
bnming locomotives." 

The answer of the Committee is : 

" We think back flue sheets should be ^ inch thick if of iron, 
/^ inch thick if of steel ; front flue sheets -^^ thick if of iron, 
f inch thick if of steeK" 

Mr. Elliott, Ohio & MissiRsippi Railroad — I would like to state thai 
ideas are just the reverse as regards thickness. I have been using t1 
eighths steel sheet for the fire-box sheet, and half inch for the front she« 
order to give stiffness and withstand the caulking of the floes. 

On motion of Mr. Keeler, Flint & Pere Marquette Railroad, the 
question and answer was read. 

*''• 11th. Can you suggest any advantageous changes in materia 
the construction of locomotive boilers T' 

'' In the various communications received from master mechanic! 
changes of importance were suggested in the material or construe 
of locomotive boilers. 

** Tour Committee have one recommendation to make, and thi 
in regard to stay-bolts for locomotive furnaces. We strongly i 
the advisability of using hollow stay-bolt iron exclusively, so 
if a stay-bolt breaks partly or entirely, it will be discovered 
mediately. 

''The objection may be made that too much cold air will be ad 
ted in the furnace. This, however, can be readily avoided by drii 
suitable plugs into the inner end of the holes in stay-bolts. A b< 
recently examined was found to have 40 broken stay-bolta. 
boiler is 2\ years old, and is stayed with ^ inch bolts, 4^ inches i 
center to center. Another boiler was found to have 15 stay-1 
broken. 

''Similar instances are numerous, and we think safety demands i 
surer way of detecting broken stay-bolts than that of getting in 
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ioniMe and sounding with a hammer. An examination of this kind 
is nrelj made unless an engine is in the shop for repairs ; and con- 
leqaently boilers oflen run in an unsafe condition, on account of 
ludden defects of this character. 

"The remedy we suggest is thoroughly reliable. In order that you 
migbt have definite information of the strength of •{ inch hollow 
Btajbolt iron, your Committee tested the tensile strength of three 
pieces. The hole through the center was -fg inch diameter and the 
wetional area of the metal ^^ of a square inch : 

No. 1 broke under pressure of 28,457 lbs. 

" 2 " " ** - 29,828 ** 

*• 3 " " " .-...30,171 " 

The arerage being 29,485 " 

"By experiments made a year ago, and submitted to this Associa- 
tioDf we found that { inch stay-bolts tapped into /^ inch plates and 
riveted over, pulled out under an average pressure of 21,486 pounds, 
which is 8,000 pounds less than the tensile strength of J inch hollow 
»tay-boU iron. 

" It is certain therefore that the strength of ^ inch hollow stay-bolts 
u more than sufficient to resist the strains to which they will be sub- 
jected, if placed 4^ inches from center to center.'' 

Mr. Eddt, Boston & Albany Kailroad — I like the Idea very much of put- 
^g in the hollow stajr-bolts. I simply rise to ask one question : Why it 
would not be better to plug them outside rather than inside, because if they 
■''^k then it would simply blow the water inside the fire-box and put out 
the fire; whereas, if they blew outside, when people are standing round, as 
tiiej often are, it would be likely to do damage. 

^' Little, of Philadelphia — Why would it not be better, instead of 
phigging, to use the plan that has been adopted by the Messrs. Day, in Phil- 
adelphia, in putting in their stay-bolts? That is, having small holes through 
the itaj-bolt, and in riveting it over close that aperture almost entirely. 

Ut. Elliott, Ohio & Mississippi Railroad — I would like to state some 
li^e experience I have had the last two years in the use of stay-bolts. We 
have changed the gauge on our road, and we had, of course, to change a great 
maoj engines. We had a number of them two and a half years old, and in 
getting out the stay-bolts we found we could knock out the inch tubes — those 
iioUow stay-bolt tubes, an inch in diameter — very much easier than we could 
the wvea-eightha stay-bolts. They were all soiwd (the engines had been 
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ninning and in prettj heaTj service), bat it took rery little to break them m 
aa to get the sheets apart. 

Mr. HuDSOKy Bogers' Locomoti?e Works — ^I apprehend the qaestioo c 
hollow staj-bolts hinges somewhat upon how the hollow stay-bolta are BUid« 
So far as xnj experience goes, we have tried two ways, and out of those t^ 
ways we only find one reliable. In other words, hollow stay-bolta made a 
the shape of tubes, we do not find reliable, becaase they are made by two <3 
three thicknesses, one drawn over the other, and they are not always perfeetl 
welded. We have had occasions where we ooold strip them apart, take o: 
the outside and break it in two, and break the other apart, showing that tli 
strength of that stay-bolt was merely the section on the outside. We fim 
that the only reliable way to make hollow stay-bolts is to drill them oat 
would like to know if there is any better way, becaase it is a great ded < 
trouble and quite expensive to drill them. 

Mr. Elliott, Ohio & Mississippi Railroad — ^I move that the thanks of tli 
Convention be tendered to the Committee on Boilers and Boiler Material f< 
the excellent report they have furnished us. 

This motion was adopted, and the next report taken up. 

THE BELATIVE MEBIT OF THE STRAiaHT AlTl 

WAGON-TOP BOUiEBS. 

To the American Railway Master Mechanics* Association : 

Gentlemen — The Committee appointed by you on the '' Relat* 
Merits of the Straight and Wagon- top Boilers/' report as follows 

We have received answers to questions in circalarfrom twenty- 
master mechanics out of about three hundred sent out. 
Answers are as follows : 

Nineteen prefer the wagon -top boiler ; 

Seven prefer the straight boiler ; 

Nine report having boiler cracked over wagon-top ; 

Fourteen report had no boiler give way over wagon-top ; 

Nine report having straight boiler give way over fire-box ; 

Twenty report a preference for one dome, with throttle in 8ftl> 
over fire-box ; 

Six report a preference for two domes, placing the throttle in doni 
near smoke-stack. 

In all cases where boilers give way in seams or otherwise over th 
fire-box of either straight or wagon top boilers, the j* attribute th 
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emse of same to faulty boiler stajiog, more so than to poor materials. 
Some report poor workmanship as well as materials, while others give 
BO cause. Nearly all report the iron five-sixteenths thiek where 
given out. 

Those preferring the veagon-top boiler give their preference be* 
eanae they carry water better, have more steam room, and can get 
more heating surface than in the straight boiler. 

Those preferring the straight boiler give their preference because 
ihey think them the stronger boiler. 

The majority of those reported prefer the dome over the crown 
sheet on wagon -top boilers, claiming as an advantage that they get 
dryer steam and carry the water better. 

Those who report a preference for two domes advocate taking 
Bteam from both, as they will take steam more evenly, and cause less 
rise in the water. 

We hope to hear the experience of the Convention more fully on 
this snbject, as out of the many roads so few have reported. All of 
which is respectfully submitted to the Association. 

Very truly yours, 

WM. H. GRIGGS, > ^j^^^^^ 
J. I. KINSEY, J «^^*«^- 

The Committee submitted with their report the following letter from Mr. 
H. A. Towne, Hannibal & St. Joseph Bailroad : 

LETTER OF MR. H. A. TOWNE. 

HankibaIi, MisBonri. 

^<i*ift. Qregg and £tn«ey, CommiUee on The Relative Merita of the Straight 

and Wagon-top Locomotive Boilers, 

Okntlkmbn — ^Replying to your questions on the above subject, 
^^ writer will state that his own experience would lead him to con- 
sider the wagon-top decidedly the best. To reach anything near an 
^meidation of a subject involving so much detail, would require 
more time and attention than his official duties will at this time per- 
"^it He will, therefore, only refer to some facts and figures in con- 
nection with the subject. In the first place we will consider the 
^ming qualities of a straight boiler compared with that of a 
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wagon-top. It will be admitted that evaporation b very nutterUUj 
increased or retarded in proportion to the amount of heating finr- 
face, and the flues being acknowledged the most effectual part of the 
heating surface of a locomotive boiler, the essential steaming quali- 
ties of the engine must therefore greatly depend on the number of 
these flues. 

The greatest number of two-inch flues that can be got into a forty* 
seven-inch straight boiler, in vertical rows -^^ of an inch apart at 
the back end, is 142. This will give about eight inches steam room 
above the flues in the highest place, allowing eight inches of water 
on the crown sheet. A dry pipe, five inches or more in diameter, 
must now occupy a place in this space as near the top of the boiler 
as it can be placed, allowing room for its joint in the front flue sheet. 
We now have say seven inches from top of boiler to underside of 
dry pipe. Going back now to the fire-box, we find four inches be- 
tween top of crown bars and dry pipe, or about sixteen inches from 
top of crown sheet to top of boiler — ample room to raise the box 
sufficiently for one additional row of flues ; but the box is already 
so wide that it can not be raised without bringing the ends of the 
crown bars in contact with the shell of the boiler. Hence we have 
in this style of boiler the greatest number of flues, the greatest 
amount of water, and the greatest amount of steam room within its 
capacity. In other words, we have 142 two-inch flues, eleven feet 
long, equal to about 809 superficial feet of heating surface; to this 
must be added about 113 superficial feet pf heating surface contained 
in a firebox of following dimensions, 35x60x^0, including the 
Jauriet water arch, making all told 912 feet of heating surface, and 
fifty-nine cubic feet of steam room, including one dome 25x25 
inches. If desired the fire-box may be reduced three inches in 
width and carried up three inches higher, thus dispensing with one 
vertical row of flues, five in number, and adding one horizontal row, 
eight in number, gaining three fiues by the [operation. At the same 
time there is yet room for the dry pipe above the crown bars, so that 
steam may still be taken from the back dome, thereby obviating the 
necessity of a front one, which, in the opinion of the writer, is su- 
perfluous, as he can see no advantage in two domes, unless steam is 
taken from them both. It will be seen that by raising the fire-box 
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time inelieB, it will be necessary to cany that much more water, 
whieh irill reduce the steam room about nineteen oubio feet, and only 
increase the heating surface about seventeen superficial feet, clearly 
showiog that what is gained in heating surface is more than lost in 
steam room by filling the boiler too full of water ; so, it appears, 
thit nothing can be gained by raising the box above the height 
uoned in the first instance (about sixteen inches below top of 
boiler). 

We will now take the same siie of boiler, forty-seven inches in 
dii&etor, with ten-inch wagon-top, besides a back dome 25x^5 
inehee, the same as in the case of the straight boiler ; will also use 
nine eiie of dry pipe (five inches diameter), occupying the same 
^aee in the fW>nt sheet, about seven inches from top of boiler to 
under side of pipe. If we now increase the height of the fire-box, 
80 u to admit of two additional rows of flues, and make an off'- set 
in the dry pipe so that it will pass over the crown bars as per tracing, 
we have the following figures: Fire-box four inches higher, or 
35X60X64 inches, against 35x60x60 inches in the straight boil- 
er, making an additional heating surface of several feet in the box 
tlone, together with two additional rows of two-inch flues, twenty- 
ttoin number, or 164 all told, swelling the heating surface to 1,042 
Bnperfieial feet, or 130 feet more than we have in the straight boiler. 
Ha?iDg raised the fire-box four inches, we must necessarily carry 
that much more water, which reduces the steam room in the barrel 
of the boiler to about four inches in the highest places ; but by the 
nee of the ten -inch wagon -top, we have fourteen -inch steam room 
OTer the fire-box, instead of eight inches, as in the case of the 
Btnight boiler. With this showing, we have in the wagon-top boiler 
^ seven and a half cubic feet steam room, including one dome, 
^X25 inches, and 1,042 superficial feet of heating surface, against 
912 feet of heating surface and fifty-nine cubic feet of steam room 
in the straight boiler, or a gain in heating surface of about eleven 
tnd a half per cent., and a very trifling loss in steam room. 

In a twelve-inch wagon-top we would swell the steam room to a 

little more than that in the straight boiler. It will be observed, 

then, that we have, by the use of the wagon-top, eleven and a half 

pereent. more heating surface, nearly seven per cent, more water, 
5 
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and about the same amount of steam room. The heating sur&ee oft 
wagon-top boiler may still be inoreaaed nearly five per eent. by swelli 
the sides of the fire-box so as to admit more flues, filling up ti 
front sheet to the circle of the boiler, instead of leaTing a usoh 
water space between the flues and the sides of the boiler. I 
swelling of the box would prevent its being taken out in the on 
manner, as it would not pass through the leg or outside ahell of t 
box ; but this would be considered no serious objeotion, as the ba 
head can always be taken off for that purpose at a little extne 
pense, and frequently to a great advantage to the workmen ia tl 
adjusting of manipulations for laying out the holes in the new bo 
There are other advantages in the wagon -top boilers which, thoet 
they may not be generally known, are well understood by eompele 
locomotive runners. Those who have had practical experience wi 
both boilers, will, I think, testify to the superior merits of the li 
ter in the matter of carrying water without raising it while the e 
gine is performing her hardest labor; also to the better working 
the engine, in consequence of using dryer steam together with tiM 
invariably better steaming qualities, and consequenUy more ecoaoi 
ical use of fuel. 

They carry their water better, because they have a larger body 
hot water in which to neutralize the supply of cold water from t 
pumps, thereby causing less agitation, or priming. They use dr] 
steam, because the dome from which it is taken is ten inches higb 
hence the ^team is less likely to become saturated by the surging 
the water in the boiler, caused by the galloping movement of i 
engine. After seven years' experience in running loeomotivefl 
never run one with a straight boiler in which I could carry m 
than two gauges of water (or about three to five inches of wi 
above the crown sheet) while working the engine up to her \ 
capacity, without more or less priming. If at this time the en§ 
should be foul and foaming, it would only be with the greatest c 
in regulating the supply from the pumps that the engineer would 
pect to find more than a flutter of water at the lower gauge, a 
shutting off. Even with a clean boiler, the suction caused by 
steam passing into the dry pipe, together with the surging of 
water, will raise a spray which will surcharge tiie steam to aud 
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other words, much of the power of the engine will be lost by work- 
ing water through the cylinders instead of dry steam. It will not 
lie necessary to elaborate npon this subject to convince those familiar 
vitli the steam engine that dry steam is the essential prime element 
of the engine ; for steam surcharged with water will carry with it 
into the very heart of the engine that which will destroy its life, in 
^te shape of a variety of all the impurities contained in the water, 
neh as loose sediment, lime, grit, etc., which will frequently cut the 
nlres, pistons, and cylinders, besides causing the pounding of water 
between the piston and cylinder heads, rendering frequent repairs 
neeeaeary to the entire engine. In this connection the writer would 
itite that the use of a perforated dry pipe would, on this as well as 
Bany other accounts, be objectionable. While taking steam along 
the whole length of the pipe might have a tendency to raise the 
vtter less, yet it would not wholly destroy this effect, and the pipe 
Wig BO much nearer the water than a throttle valve in the top of a 
iome, it would seem to upset the theory that the equalizing of the 
nfepUon by the perforated pipe would prevent priming any more 
than I single opening in a pipe twenty inches higher. The perfora- 
ted pipe would not do at all for a wagon -top boiler, because at high 
viter line the pipe would be half covered with water. In a straight 
belief there would be about one inch between the under side of the 
pipe and high water line ; hence, with three gauges of water on an 
ttghty.foot grade, one end of the dry pipe would be under water, 
ooDseqaently both water and steam would be passing into the cylin* 
der8 It the same time. It has been observed on some roads that dry 
pipes are more or less coated with scale, showing very clearly that 
^ey ire, at times, entirely submerged, from the fact that inorusta- 
^ons will not form in the absence of water. The wagon-top pos- 
"cseea superior advantages over a straight boiler of same size, even 
^th same amount of heating surface, because it will carry a larger 
body of water and at the same time have a greater quantity of stored- 
^ iteam from which to supply the cylinders. The theory being as 
* email boiler is to a large one doing the same amount of work. 
^ small boiler must be constantly crowded to its utmost, while 
the large one will do its work with perfect ease and with less water 
and fnel. 
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There are other considerations in favor of wsgon-tops ; they btti| 
located directly over the drivers, their additional weight, hoveii 
little it may he, is just where it is needed for traction. It is du 
opinion of your correspondent that they might be carried up itil 
higher to advantage, at the expense of the cylinder part of th 
boiler, thereby somewhat reducing the dead weight in front and it 
creasing the weight over the drivers. By reducing the cylinder piil 
of the boiler to forty inches diameter with a fire-box, the mm 
height as the one in the forty-seven -inch wagon-top boiler (lixtf* 
four inches), we would be able to get in the same number of fiiii 
that the forty-seven -inch straight boiler now contains and BtiU hai^ 
eight inches or more space between the upper row of flues and to| 
of the (forty-inch) boiler. If we now carry up the wagoo-to| 
twenty-four inches on a radius of twenty-five inches, we will hav 
nearly the same amount of steam room; an equal amount of heatifli 
surface, and nearly the same amount of water that we now get i 
the forty -seven- inch straight boiler, at the same time increasing tl 
weight on the drivers, and reducing the dead weight in front by i 
much as the difference in the weight of water, site of boiler, smdLi 
arch, etc. Then, by reducing the weight of the truck, saddle, an 
other things that will admit of it, in the same proportion, we weal 
have a still greater percentage in favor of the wagon-top. 

To the questions concerning the strength of a wagon-top,* cofl 
pared with that of a straight boiler, I can only say that we hai 
never heard of a wagon-top blowing off, or even giving way undi 
the pressure, so as to endanger its safety ; on the contrary, whenen 
an explosion of this kind has taken place, the cylinder part of tb 
boiler has, in every instance, given out first. The extra cost of 
wagon-top over that of a straight boiler of the same site will oi 
exceed the cost of ordinary domes. 

Reapectfully, H. A. TOWNS, 

Oerural Master Meckanie Hannibal A St, Jouph Baiiroai 

On motion of Mr. Hayes, Illinois Central Railroad, the report was reoeiTCi 

Mr. EixiOTT, Ohio & Mississippi Railroad— I tliink Mr. Towne, in mil 

ing out his statement, has taken in view, perhaps, the very best constroctio 

of the wagon-top boiler and the worst of the straight boiler. His whole li 
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port leems to be based apon the idea that all are limited or confined to hay- 
ng tke cylinder parts of the two boilers of the same size. When I baild a 
itnight boiler I aim to build the cylinder part of the boiler larger, and I 
diim that I have a stronger boiler, with a larger cylinder, straight, than 
with a smaller cylinder with a wagon-top. For instance, take a forty-seven- 
ioeh ibell, and bj increasing the diameter perhsps one inch, I gain all the 
betting surface hj making room for more flues that he gets from his wagon- 
top; and I have been looking to increase the heating surface in the fire-box 
liylengthenjng it as much as I have by adding to the number of flues. Then, 
igiiii, as regards steam room, we gain steam room by giving more diameter 
to oar boiler bj having a straight boiler, and putting two domes on it. Mr. 
Towns claims that there is great advantage in having steam room ; still, he 
on not see any advanta^ in having two domes. We certainlj gain oonsid- 
mbleRieam room by having two domes on a boiler. However, I do not 
eltim mudi for two domes ; but I claim that a straight boiler, with one 
dome on the center of the cylinder part of the boiler, of a proper size, will 
any water to all intents and purposes as well as a wagon-top boiler. But 
whrayott place a dome over the fire-box, then it is liable to all the objec- 
tioDi that Mr. Towne brings against the boiler for carrying water ; but when 
H Is in the center, it then becomes a boiler that will carry water well. I 
luiTo ased that form of boiler very extensively, with one dome placed on 
tke center, and never have found any inconvenience in carrying water, and 
I Iato never been able to see much advantage from having an additional 
dome. We have a number of engines running with two domes, taking steam 
*vty from the center ; but I consider the back dome more an ornament than 
ujtluDg else, for it certainly does not carry water any better than a dome 
10 the center. The dome should be a large one, and then it takes the place 
more of a wagon-top. If you reduce the dome in diameter, you will find that 
JOQ carry water) poorly. It is so small that it creates a current which car- 
^ tbe water up with it. In my judgment, the strength of a straight boiler 
u very much greater than that of a wagon -top. Those boilers you spoke 
0^1 Mr. Setchel, were wagon-top boilers, were they not ? 

Mr. Setchel, Little Miami Railroad — Yes sir ; but the wagon-tops were 
not "tayed. 

Mr. Elliott, Ohio & Mississippi Railroad — That only goes to show that 
"^^ require so much additional strengthening, while the straight boiler is 
^ng of itself, and requires none of this staying to stay these straight 
*oceti. From your crown bars there is a place that is, perhaps, the most 
difficnlt part to strengthen in a boiler ; in the straight boiler we have noth- 
"^gof that kind to contend with. 

Mr. TowNE, Hannibal & St. Joseph Railroad — In regard to the strength 
^ the wagon-top boiler, as compared with the straight one, in theory there 
n^7 be considerable difference ; but, as stated in the report, I never have 
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had any trouble. I have nerer heard of a case where the wagon-top has 
giyen out before the straight part of the boiler. In cases of explodone the 
straight part of the boiler has invariably given out first. Mr. Setchel stated 
a moment ago tdat those wagon-tops were not stayed which accounts for the 
fact of their giving way. If a wagon-top boiler is properly stayed it will 
remain in position just precisely as well as a fire-box will hold together 
with your stays passing longitudinally. You must stay the box there, or 
you can not hold it at all. So in the same way, you must stay the wagon- 
top of a boiler, or any other part of a boiler that is out of the regular circle. 
Our boilers are thoroughly stayed in the wagon-top, and consequently we 
have no trouble with them whatever. We have never had them leak at alL 
In reference to the size of the boiler to which Mr. Elliott has referred, the 
two kinds of boilers are compared in the report. A forty-seven-inch straight 
boiler, for instance, is compared in heating surface, steam room, and ca- 
pacity for holding and carrying water with the same size of wagon-top. We 
get in a forty-seven-inch wagon-top boiler eleven and a half per cent more 
heating surface, about the same amount of steam room, and considerablj 
more water is carried. I do not remember the exact percentage of increase. 
Consequently we get a great deal better boiler, with the same sise of shell. 
In other words, we get precisely as good a boiler with a forty-seven-inch 
shell, with a ten-inch wagon-top, that we get in a fifty-inch straight boiler 
according to the drawings which have been gotten up, showing the capacity 
of the two boilers. Therefore I claim that if you use the wagon-top boiler 
you can dispense with the very large cylinder portion which it is necessaiy 
to use with a straight boiler alone. We find a great deal of difficulty with 
our present gauge, and probably shall find more with the narrow gauge 
which is advocated, in getting the boiler sufficiently large. A forty-eight- 
inch boiler is as large as we can conveniently get into our present gauge, un- 
less you carry it up high. Fifty-inch boilers are, I believe, the largest that 
are made. The larger we can get a boiler the better, to be sure, but if we 
can get the same amount of heating surface in a wagon-top boiler of fortr- 
seven-inch diameter that we can get in a fifty-inch straight boiler, I do not 
see why a wagon-top boiler is not the better one, because it carries the 
weight back on the drivers, where we want it. If we could only still further 
reduce the length of our boilers and put the weight on the drivers, all out 
engines would do better. Most of our engines are thirty-three ton engines, 
carrying from ten to thirteen tons on their trucks. By reducing the cylindei 
part of the boiler, we can reduce that weight very much and carry it back 
on the drivers, and still maintain the same kind of engine without throwinf 
away any portion of those engines that are now In use. I have here draw- 
ings showing the difference between a wagon-top and straight boiler witl 
the same size cylinder. [Mr. T. explained the drawings in considerable de* 
tail, showing that the statements he had made in regard to the relative me^ 
its of the two classes of boilers were supported by the facts.] 
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Mr. Elliott, Ohio & Mississippi Railroad — ^I see the point which Mr. 
Towne wifihet to make on the wagon-top, in comparison with the straight 
boiler, and to my mind there is ja!«t the same point of objection. I claim 
that there is great advantage in having the dome in the center of the boiler, 
instead of having it right over the fire-box or crown sheets, as is illustrated 
^y the deposits made on the crown sheets in the boiler. I think that, to a 
rreat extent, may be attributed to the fact of taking the steam over the 
Town Rheet, which has a tendency to create a current and draw in the for- 
eign substances floating over the crown sheet, and these are deposited there, 
rhere it is a very difficult matter to remove them ; whereas, in the other 
asea the tendency is to draw everything to the center and deposit it on the 
luea where it is likely to reach the bottom of the boiler, where it can be 
^ilj removed. The question, however, is as to the matter of strength and 
teaoiing qnalities between the wagon- top and straight boiler. I claim that 

can goto work and make a straight boiler with all the steaming qualities that 
he wagon-top has; but it would not be the same boiler that Mr. Towne has 
Ir»wn. Another point. In my experience nearly every boiler that I have 
▼er seen burst or explode, the rupture has been either on the sheet connecting 
h^ cylinder part with the wagon-top, or the wagon-top itself, extending 
trough the cylinder part of the boiler, running perhaps into the front ring. 
^trljT all the boilers I have ever seen give out, have given out in the 
•ighborhood of the connection between the cylinder and wagon-top. I 
^^e seen four out of five give out in that 'way, and that is the point, I 
'nk, we want to determine as between the wagon-top and straight boiler, 
iftye known cases where men who have been building straight boilers have 
le back to wagon-tops, and about the only reason they conld give for it 
3 that their engineers liked them better ; and I believe that a great many 
^ter mechanics have gone back and now build wagon-top boilers contrary 
•heir own judgment, because engineers, as a general thing, prefer the looks 
^nd like the wagon-top boiler best, without having any good reason for 

If the straight boiler is the best, I claim that we ought to find it out and 
Id that kind of boiler in opposition to any fancy or taste of this kind. I 
lid like to hear the experience of some who have tried the straight boilers, 
dr. JoHAKK, late Missouri Pacific Railroad — I would like to ask Mr. 
^ne whether he has had any of those straight boilers in operation, or 
ether he is merely illustrating from the drawing his ideas? 
4r. TowHK, Hannibal & St. Joseph Railroad — We have no straight boil- 

except for a few switching and construction engines. So far as the 
uicj ** of engineers is concerned, there is no fancy about it. I have run 
engine with a straight boiler long enough to know just how that thing 
t^ks, I believe. 

Mr. JoHANir, late Missouri Pacific Railroad — I would simply state my 
perience in -relation to this. We have had forty-six new engines that were 
»out equally divided between three builders ; one lot with straight boilers 
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and plain fire-box, with a single dome ; another lot with wagon-top boih 
with a plain fire-box, with a single dome ; the other lot had wagon-top bo 
ers, with about eight-inch combustion chambers. The number of flues 
all the engines was the same, as near as I can remember. We had oonsidei 
ble trouble with the wagon-top boilers of both classes, from their giying w 
in the gusset sheet, on the outside of the shell, and we hare tried yerj ma 
ways to overcome that difficult/. The boilers were made of American ir< 
and we were constantly patching them. The wagon-top boiler with the oo 
bustion chamber not only gives us trouble on the outside of the gus 
sheet, but inside, in the fire-box, where the distortion takes place for 1 
combustion chamber. Not one of the straight boilers has gWen us i 
trouble and in regard to their performance, a straight boiler with a sinj 
dome, and the same number of flues as the wagon-top, performed equa 
well as the others, making steam just as well, and hauling aa many a 
That is my actual experience for four years, and I have finally come to the o 
elusion that the nearer we keep to straight lines, the less trouble we will hi 
with our boilers, and if I have anything more to say in regard to engii 
my preference would be for straight boilers, with this exception aa rega 
the dome. Although those have given us no trouble, and have done jual 
well as the wagon-top, yet we have had one or two cases, through'the cs 
lessness of the men, of overheating the crown sheet. I believe that 
dome should be on the cylinder part of the boiler, as near the center aa p 
sible, so as to get it on the axis of the boiler, so that when you are going 
or down grade, you will have the least disturbance at that point. Tha 
the only difierence that I would make. With reference to having two don 
I do not think that it is absolutely necessary, but I would have a small do 
over the fire-box, for the purpone of putting the safety valves there m 
easily. I would place my dome and take my steam from about the axii 
the boiler. 

Mr. Setchel, Little Miami Bailroad — I only want to say one word 
regard to the suggestion thnt I was building boilers without staying 
wagon-tops. The boilers I spoke of were built by the manufacturers 
the road before I took charge ; and, as Mr. Elliott says, the point where tl 
gave way, was along the connection sheet between the cylinder part of 
the boiler and the wagon -top along the seam. 

Mr. IIatds, Illinois Central Railroad — Before you close the subject, | 
haps I had better say a word or two. I have written something upon t 
subject which I would like to have read, before the discussion doses, wh 
will express my ideas better than I can do it on the floor. We have u 
both wagon-top and straight boilers, and I am free to admit that the atrai 
boiler was a cheaper boiler to make and the stronger of the two ; but ou 
the western country, where the water is so bad, so impure, and there i 
much lime deposited, we must have room to get into our boilers and cl 
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the crown sheeto onoe eyery four months, or once in six months, certainly 
tod benoe it is necessary for ns to use wagon-top boilers, with a dome upon 
the v^on-top, in order to get in. I would like to have our report upon 
that sabject read, which will express my views. 

Mr. HuDBONy Bogers' Locomotiye Works-Speaking with regard to the 
opioioii of engineers or runners of locomotives, I apprehend that many of 
Bi hare acted in that capacity at some time or other. I have myself, as long 
«gOttl836, and occasionally for a good many years since, and my own ex- 
pttience with r^^ard to wagon-top boilers and with regard to two domes is, 
thejr cany water better, and that there is less danger of their priming. They 
vill itaod a sudden opening of the throttle better than the straight boiler. 
While on this tulject, I may say that the location of the throttle and the 
vajjOD take steam has something to do with the comparative capacity of 
■tiiigbt and wagon-top boilers for steam. In the one case, if you take the 
entire steam capacity of the steam pipe out of the boiler, and locate the 
^luottle in the amoke-box, you have added that much more capacity to the 
>>olier. In the other case, if you take the throttle dome out, you take the 
^^of coarse; and practically, I know that with the throttle located in the 
^<MBe, with a straight boiler, you must be extremely careful how you handle 
^ otherwise you will take up water. While I agree in the opinion that it 
u better to locate the dome on the straight boiler somewhere forward, per- 
haps not exactly in the center of the boiler, but about in the center where 
^he ateam comes with an even flow from each part of the boiler to that jpoint, 
^^ in favor of two domes, from the experience I have had, not as a loco- 
^''^ve builder) bnt as a practical locomotive runner. I say, I prefer two 
°^>&€s to one. Why ? If we take steam only from the forward dome, and 
locate the safety valves and throttle on the back dome, we divide the currents 
*beii the engine has a surplus of steam. We all know that lifting the safety 
^'▼e very much beyond its ordinary height will carry out the water. I have 
^Wn of cases where pretty much all the water was carried out of the boiler 
"^^ugh the safety valve by raising it higher than it ought to have been. 
Y^erefore, from that experience, I give my testimony in favor of the supe- 
'^^fitjr of the wagon-top boiler and the two domes. I believe that the 
'^'^ight boiler, as ordinarily constructed, is the safest ; but I believe also, at 
^ same time, that the wagon-top can be made equally safe ; it is a matter 
of judgment as to how you will stay them. It is a question of practice as to 
^ow thej are ordinarily stayed ; but as they are ordinarily stayed I have 
^t little doubt that the straight boiler is the strongest. At the same 
(ii&e I have known cases of the sheet over the top of the straight boiler 
giTbg way ; I have known also of cases of wagon-tops giving way. I do 
bU think that proves anything, except that they gave way in their weak- 
eitpart. 
Mr. SoBnrsov, Great Western Railway — I have heard nothing said here 
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aboot European experience, and I would like to Btate that the opinion is 

pressed in such conventions as this held in England (the only institution t 

Fleets them is called the ''Institution of Mechanical Engineers") ; the^^ 

that in making boilers the plate should either be made circular or struf 

Bj the word ''circular" an ellipse is not meant. Now, the wagon-top boiler 

an ellipse in it. It is circular in shape, and it comes down to a larger rad 

at the side, until it forms the straight part ngain. That was the wagon-t( 

it made the barrel circular, and the cylinder required no staying; therd 

the back part was just as strong as the cylindrical part of the boiler. H 

withstanding that (mark the fact) fifteen years ago the subject came 

when nearly all the railroads in Europe were using wagon-top boilers m 

in that way, and now they have all given it up. I was over in Europe 

sping, and made special inquiries in regard to this matter, and I don't th 

you will find ten per cent of the boilers used in Europe wagon-top boil 

because they insist upon circular or straight lines. The reason why C 

have given up the wagon-top in Europe especially, ia this : They have ti 

both. On the line I was on we had about four hundred engines, and t! 

were all this wagon-top kind; they call it the raised fire-box there; bat, 

the present time, they have abandoned it entirely. When I was there t 

were commencing to build two hundred engines with straight boilers. Tl 

is no prejudice on the part of locomotive runners in favor of the strai 

boiler ; one boiler will run as well as the other, and give as good result 

the consumption of fuel ; and in regard to any prejudice which may e: 

I think if there had been any I should have heard it where I was, as i 

as in other places ; but, of course, the great thing they want to arrive a 

to get the strongest boiler consistent with the results and coat. I think 

wagon-top has a very bad shape indeed. If you will have it, make it as t 

do in Europe, circular, and raise the center and describe the whole d 

from one radiating point. If you must have a wagon-top boiler, you 

find that in order to stay the fire-box they stay the boiler ; therefore 

top shell and the fire-box are held rigidly together by stays. That is 

strongest part of the boiler ; the weakest part is from that point to where 

stays begin on the other side. You never find any stays there. If you 

steam into a bladder it will press it out into a tnie circle ; that ia a nat 

law. The tendency of this boiler is to throw that out into a circle. 

takes the nearest point, and, unfortunately with us, that is the weakest p( 

The strongest pressure, therefore, in a locomotive boiler, the point whe 

is doing the most damage, is at this point, where it is not stayed, becau 

wants to go out and form a true circle ; and in most boilers there are 

inches that the steam is trying to press out and get into the true circla 

that is the weakest part, and if the boiler will burst, it will give way tli 

and the reason is, because there are so many angles and crooks that 

plate gets weaker in this seam than anywhere else. I contend thai 
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ftraight boiler Is far preferable. With regard to the position of the dome, 
Iqaiteagree with the last Bpeaker, that the position of the dome should be 
It that point where joa can get the largest quantity of steam into it. I have 
I dnwing here which gives mj own idea as to what a good boiler should be. 
Tbiidome is placed about one-third or a little more over the driving wheel, 
becaoBe I want the weight there. I would not have the dome forward of 
tbe driving wheel. The right position for the steam is about one-third of 
tbe distance from this end, because most of the steam is raised over the fire- 
box, ind the least steam at this end ; therefore, in the one-third between the 
lire-box and the dome, there will be as much steana raised as in the other 
two-thirds, speaking roughly. We also, you perceive, put gusset-stays at 
Mtch end. Mr. Towne has mentioned the fact that it is necessary to get into 
the boiler to make repairs. Having longitudinal stays through the boiler, 
we find it very difficult to get into the boiler unless we arrange it in this 
W17. This is the English plan ; gusset-stays at each end of the boiler, so 
that tman can get down through this man-hole into the boiler, and there is 
ibottt eighteen inches through which a man can easily crawl and do any 
work tliat is necessary. That has about 1,000 feet of heating surface ; it is 
iboat 50 inches in diameter, has 148 tubes, and has a very fine space for the 
circnUtion of water on the sides. You see, one great advantage of the straight- 
top boiler is that you increase the diameter of the boiler in order to get the 
right namber of flues in, and you get very fine space on the side. 

Mr. Hates, Illinois Central Railroad — You have said there are gussets at 
cub end. Now, each of these tubes has a stay-bolt ; the pressure of these 
u upon each head of the boiler, and holding it. Now, if you put a gusset- 
stay here and here, does not that leave a weak point in the boiler here [re- 
IMng to the drawing] that is liable to pull in two? Bemember, you have 
several tons pressure within those tubes, and several tons there. Does it not 
le»ve a weak place there ? 

Mr. RoBiNSOK, Great Western Railway — Does not the same thing apply 
to the longitudinal bolt? 

Mr. Hates, Illinois Central Railroad — ^Run them through past the center, 
Iben you have no weak point. 

Mr. RoBnraoK, Great Western Railway— The longitudinal bolU will be 
jort ai rigid as the barrel of the boiler iUelf. 

Mr. Hates, Illinois Central Railroad — The plan recommended by the 

Committee was to run the stays from this to that head, past the center ; con- 

Mqnently you have no weak point I have seen a boiler pull right in two by 

the longitudinal pressure on top of the boiler, because they were no stays 
there. 

• 

Mr. B0BIK8OW, Great Western Railway— All I can say is, that I have 
^1^ boilers like these for about eight years and seen them built, and 
1 hare never experienced any trouble in that respect. Of coarse, it is one 
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of those points on which, if there is any light to be gained hj obaerTatiQa 
experience, it is verj desirable that we should have it 

The President— When the report on " Boilers and Boiler Material'' nr 
up yesterday, there was one qaestion and answer laid oyer antil to-day, wlm^ 
this report should come up. It will now be read : 

^* Your Committee recommend the wagon-top, in preference to tl 
straight boiler, for looomotives, especially where impure witer 
used. It affords greater steam room, larger water suHkoe orer tl 
f\imace, and decreases the liability to foam when the water is hm- 
It is easy of access when the mud and scale must be remoTed h(p 
the crown sheet, or when repairs are necessary to the nnmeio^ 
braces over the furnace, and, as stated by Mr. Wells, of the Jefe 
sonville, Madison & Indianapolis Railroad, it distributes the weigl 
to greater advantage upon an eight-wheeled engine, with four driver 
than does the straight boiler. The cylinder part can be smaller i 
diameter, and consequently lighter, than with the straight boila 
thereby lessening the weight upon the truck ; while the furnace eo 
will have greater weight, due to the wagon-top, and will give propoi 
tionately more adhesion to the driving wheels. The straight boUc 
can be built at less cost than the wagon -top, and is subject to fewc 
unequal strains ; but your Committee think the advantages of Ui 
latter form more than compensates for the defects. Two domes ai 
preferable to one, on boilers with limited steam space, and on boilei 
using impure water, provided steam is taken from both domes. Le 
ser variations in water level and dryer steam in the cylinders ai 
obtained. 

** Where the water is pure, or the boiler capacity large in propoi 
tion to power of engine, one dome is sufficient. 

** Very few speak favorably of the perforated " dry-pipe " for lo« 
motive boilers." 

Mr. Wells, Jefferson ville, Madison ^^Indianapolis Bailroad— It seems 1 
me, from the discussion that we have had here in regard to the different plai 
of boilers, that the only advantage that can be claimed for the wagon-tc 
boiler is that of a better distribution of weight on the ordinary pattern of a 
eight-wheel locomotive. As has been stated in the report of the Committe 
the object there is that the boiler can be smaller at the front end, that if^ tl 
cylinder part of it, than the straight boiler, the total capacity of the two b< 
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^gtbeaune; thtrefor* the back end of the wagon-top boiler would necessa- 
nlj be hearier than the back end of the straight boiler, placing the weight 
«V there it would be of aome advantage. I apprehend that there is no dif&- 
nrf colty ID the mind of anj good mechanic in staying a wagon-top boiler 
nficienUj, so that it would be practically just as good as the ordinary 
itnight boiler. We all know that boilers frequently give trouble in what 
^^1 iiealledtheoonoection sheets between the wagon-top and cylinder part of 
ie^ m the boiler, and we usually find the trouble on the side of the boiler near the 
' 9I ftoter line ; and in passing from a cih^le with the center in one point, to a 
^1 Wiethe center of which is six or eight inches above that, there must ne- 
ttaariiy be a flat place in that connection. And as boilers are generally 
^ilt) we know that that part of the boiler is not sufficiently stayed, and 
P^ttRure coming upon it has a tendency to throw it out and bring it in the 
^onnof a circle, throwing an unusual strain upon the bolts in the top of the 
^^f^-boz near the flue sheets. For some years I have, in boilers of that kind, 
^vajs placed one or two bars in that connection sheet ; placed them verti- 
^Uy in the boiler immediately ahead of the flue sheets, staying that part 
^f the boiler the same as the crown sheet and fire-box are stayed, running 
^^oae etays down until they come some six or eight inches below the center 
^' the boiler, and extending them up to eight or ten inches above the center 
'^e of the wagon-top, and riveting them to the side sheets the same as the 
crown bar ia riveted to the orown sheet. I have never had a boiler stayed 
'*> that way give any trouble whatever. They never leaked at these cross 
and I apprehend that if boilers were stayed in that way there would 
'^tt be any trouble with their giving out at that point. Also, immediately 
^^^^T the top row of tubes, from one to the other of those bars, I would 
Pl^^ a connecting bar, running across the boiler, connecting two of those 
^^^^ together, the connection being made by a fork and pin at each end. 
^^lien boilers are constructed in that way it seems to me they are certainly 
^^ Miie as any ordinarily constructed straight boiler. This point could be 
J^^^t M easily stayed as the flat sides of a fire-box, if there is a proper dispo- 
**taon made of the braces. 

^r. Sedoley, Lake Shore & Michigan Southern Bailway — Do you run 
ta^^m between the tubes? 

^r. Wells, Jefiersonville, Madison & Indianapolis Kailroad — No, sir ; 

**^*e bars run vertically ; they run down below the fourth row from the top, 

^^^^de of the flue, between that and the shell. They are riveted between 

*^« sb«U and the tubes. They are not cross stays. There is a cross stay con- 

^^^^g two of those bars above the top row of flues, as close down as we 

~^^ld get them, keeping the sides from spreading out, and at the same time 

^'^e bars running vertically give that flat side stifihess. 

-^r. YouKO, Cleveland, Columbus, Cincinnati & Indianapolis Kailroad — 

^Ould like to ask Mr. Wells whether the action of the iron, in expanding 

^^ contracting, would not be liable to break at the end of the bar ? 
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Mr. Welu^ Jefferaonville, MadUon & Indianapolu Bailroad— I h 
never had anj difficulty of that kind. 

The President — I will atate, before this report is cloaed, thai Bir. F 
brick, Maine Central Railroad, asked to be ezcaaed from aerTing on 
Committee, and Mr. Griggfl, of the New York & Oswego Midland Bailn 
acted aa chairman. 

Mr. Philbbick, Maine Central Railroad — Several gentlemen wish to I 
the question put, in the form of a vote, how many woold prefer the wa| 
top boiler and how many would prefer the straight boiler; I therefore 
for a division on this question. 

Mr. Wells, Jeffersonville, Madison & Indianapolis Railroad — ^Before 
vote is taken I wish to make one statement. Mj preference for the wai 
top boiler is simply that there can be a better disposition of the weigh 
the ordinary pattern of eight-wheel locomotives ; but when yon come to 
ten-wheel engine, or any engine where all the weight is carried on the d 
ing wheels, I prefer the straight top boiler. 

The President put the question, How many were in favor of the wa^ 
top, on that form of engine having four drivers and\truck, and twenty-€ 
gentlemen arose. Thirteen expressed their preference for the atra 
boiler. 

On motion of Mr. Hayes, Illinois Central Railroad, Mr. Coleman Seller 
Philadelphia, an associate member, was invited to read a paper he had 
pired for the Association. 

ON THE SELF-ACTING SLIDE LATHE. 

In compliance with the request to furnish a paper to be read h& 
the American Railway Master Mechanics' Association at its meet 
in Boston, it has occurred to me to present a few thoughts on 
theory and construction of that important machine, the self -act 
slide lathe. 

Prominent in the list of tools for the equipment of the work-s 
stands the lathe. It was the first machine tool — it is the most im] 
tant. Upon it has been expended much thought and about it 
been much written. My excuse for treating of it b, that daring 
past few years the lathe has been much improved ; its functions 1 
been carefully studied and its form changed to agree with the now 
ter known theory of its operation. Traditional shapes and dev 
have been discarded, and new ones are becoming familiar to the i 
who use the lathe. 

It must be conceded that the requirements of a good turn 



79 

lithe are, that it must tarn a true circle ; it must tarn a trne cylinder ; 
and it most, when facing off, produce a true plane surface. The 
serew-entting lathe must, in addition to these requirements, produce 
igofficieatly perfect thread. It is not only necessary that the lathe 
abodd fulfill these requirements when new, hut it should continue to 
do io year after year with the least possible need of adjustment or 
repair. 

It has heen said that good workmen can do good work with poor 
tools. Skill and ingenuity may indeed accomplish great results. 
The problem of the day, however, is not only how to secure more 
good workmen, but how to enable such workmen as are at our com- 
naod to do good work, and how to enable the many really skillful 
inechanics to accomplish more and better work than heretofore. In 
other words, the attention of engineers is constantly directed to so 
perfecting machine tools as to utilize unskilled labor. 

The taming lathe, being the oldest of all machine tools, has been 

i&ore hampered by traditional devices and shapes than more recently 

contrived machines. Changes for the better have to be made, often 

ui opposition to the prejudices of the working men. This opposition 

has not, however, deterred engineers from steadily improving the 

nuchiaery they design, as new uses and new requirements seem to 

deinaod a change. Much more is required of the turning lathe now 

^han was thought of a few years ago. More and better work must 

be done by it with less skillful workmen, and it must be adapted to 

^he various kinds of work required of it in particular kiods of manu- 

&otaring. Thus many lathes adapted to special purposes have been 

designed and designated by the names of the classes of work tbey are 

11^ tended to accomplish. Through all the various forms of lathes 

^here are certain parts and principles in common, and these parts and 

Principles may be considered without treating of special or unusual 

^i*m8. Certain general types of parts of lathes have become as well 

^i^own by name as any other familiar objects, and mechanics can 

'^^dily understand the characteristics of these peculiarities when 

*^*t>aght to their notice by name only. 

Thus to speak of a lathe shear as a " V shear," or a " flat-top shear," 
^^iiveys to those for whom these remarks are intended a sufficiently 
^lear idea of the two principal forms of the lathe-bed or shear now 
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in use. The Y shear has been the favorite in this conntry for many 
years; the flat-top shear is the rule, not the exception, in England. 

In view of the well known fact that durability of machinery is 
largely dependent upon extended surface, when surfaces move or 
slide one on another, it is rather surprising that the flat-top shear 
should have met with so little favor in this country up to quite a 
recent period. Theoretically, it presents the largest wearing surface 
and is the most easily made. The saddle of the slide-rest bearing 
over its whole under surface, may find a support up to edges of the 
center opening in the shear. Having less distance to span unsup- 
ported than on the Y shear, the saddle may be made thinner and yet 
strong enough, thus increasing the capacity of the lathe-swing over 
the slide-rest. In lathes, with Y guides, there are usually four of these 
guides ; the two outer ones serving to guide the saddle, and the sad- 
dle must of necessity span the entire space unsupported from one Y 
to the other, hence must be thicker and heavier than if resting on a 
plane surface. The nominal capacity of any lathe is what it will 
swing over the shear; the actual capacity for cylindrical work being 
what it will swing over the slide-rest — hence the advantage of less 
thickness in the saddle if of sufficient strength. With less thickness is 
consequently less weight to be moved — an important consideration in 
large lathes and worth considering in the smallest. The extended 
suHaco prevents rapid wear. The flat surface is no more apt to catch 
dust than the Y's are, and the chips are as readily pushed aside by the 
saddle. That the shear surface must not be allowed to become 
gummed up and dirty from neglect, is a merit rather than a dis- 
advantage. 

The flat-top shear can be readily planed true on its upper face, on 
its outer edges, and on its inner edges. The outer edges guide the 
saddle, lost motion being taken up by shoes or gibbs. The lathe 
heads are guided by the inner edges. The parallelium of all the 
edges can be readily insured. Convenience in moving readily, re- 
quires the poppet or back head (which in the flat-top shear is guided 
by the inner edges) should slide easily, and hence should fit loosely. 
It is of the utmost importance that it shall always hold the same 
position as to line with the other parts of the lathe when clamped 
ready for use. This suggests placing a Y on the under side of one 
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of theioDer edges; and thus, by means of the clamping shoe, draw 

tke liead always up to the same straight edge. I ^consider thb com- 

biutioQ of a clamping Y, on the under side of shear-top with a flat 

nir&ee aboTO it, as one of the most important modern improTcments 

b lathtt. The idea originated with Mr. William Sellers, of Phila- 

ddphia — it is one of many very advantageous changes made by him, 

isd is tbe result of many years' study of this important tool. 

The fanctions to be performed by the lathe-shear or bed is to main- 

tuD the driving head or live-head spindle in line with the poppet- 

beid spindle, and to carry the cutting tool parallel with this center 

line. It must do this under various conditions of strains. Screwing 

Qp the centers to hold the work tends to bend it in one direction ; 

the pressure of the cut tends to bend it in other directions. A clear 

idea of a number of these strains can be had by conceiving a rigid 

Uring head and a flexible shear submitted to the strain of a heavy 

cat The tendency in such a case would be for the driving hoad to 

rotate the work to be turned, and, by means of the resistance of cut, 

rotate the saddle about the work and wind the shear around it also; 

iwoce a lathe should be able to resist lateral, vertical, and torsional 

traios. The longer the bed the more elastic is it in regard to tor- 

ioo, unless well supported by cross girts extending up as nearly as 

mih\e to the top and forming inflexible ties between the I beams 

bich represent the sides of the shear. 

The lead screw in screw-cutting lathes should be placed within 

9 bed, and, when supported over its entire length by resting in a 

»ugh planed out to receive it, is not subject to deflection. Main- 

aing its right line it will produce a truer thread than if unsupported, 

^ept by its nut and end bearings. By being placed under the 

tar top it is entirely protected from falling chips and dirt. 

Upon the perfection of workmanship on the spindle of the live head 

lends its possibility of turning a true circle: Upon its freedom 

DEI end motion, and the exact placement at right angles to it of the 

) of the cross slide-rest, depends the possibility of producing a true 

oe in facing. 

The spindle must be round — truly round — as it will reproduce its 

1 shape on the work being turned. Theoretically, a hardened 

)1 spindle running in hardened steel bearings, the spindle and the 
6 
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bearings being made true after having been hardened, presenti d 
most reliable conditions of correctness and durability. Fortunttel 
modern improvements in methods of working hardened steel foni 
means of perfecting this important part of the turning lathe, bvt 
adapt it to the possibility of economical oonstmction some importa 
changes must be made in form. The traditional collarB at eaoh ei 
of the journals must be dispensed with and the front journal be on 
truly cylindrical and supported over its entire length by a in 
cylindrical bearing. The back bearing may be conical, and o 
stationary ring or collar of hardened steel seeured to the spioc 
back of its back bearing may be ground true, and be made to r 
between hardened steel plates without any lost motion and no liabili 
to stick or jam. This form of back thrust does away entirely «i 
the tail screw, presents a more extended and durable wearing snrfai 
and permits the spindle to be extended through the back supports 
receive change wheels of any size for screw cutting or feed. 

The form of tbe live-head stock should be such as to hold t 
front bearing in a rigid manner against lateral strains, and the bi 
bearing against a strain of spindle pressed endways. 

The cone speed should be so proportioned to the gearing in bi 
and tripple-geared lathes as to insure an exact ratio of change fr 
the fastest to the slowest speed, in each and every change; t] 
with five lifts to the cone in a triple-geared lathe, fifteen spe 
should be possible, each proportionately slower than tho one nextU 
The cone pulley on tbe spindle should be of iron turned outside 
inside so as to be perfectly balanced, and its inner cone sleeve she 
present an extended surface on the spindle capable of proper In 
cation. 

The spindle should be made of the best cast-steel, roughed 
then hardened and reduced to the proper shape after hardening 
suitable machinery. The conical hole for the moveable center sh* 
be finished true after the spindle is made true on the outside. ! 
hole must be as true as the outside else the center can not be pu 
place so as to be in adjustment. Too much care can not be t 
in the manufacture of this important part of the machine. 

Hardened steel spindles have been made in this manner for li 
as large as forty-eight-inch swing, the front bearing of such a ] 
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being fife inches in diameter; but practical difficulties in the way 
of working with safety such large masses of hardened steel prevents 
its adoption for spindles larger than about three inches diameter. 

Ooall double-geared lathes the face plate should be made to unscrew 
for eoarenience of changing the size and for the ready application of 
Aieking devices. The overhanging end of spindle to receive the face 
|to should have a portion of its length next to the shoulder truly 
eylindrical, without any screw thread. The screw on the end may 
be made short and should fit loosely in the face plate ; but a very 
eueful fit should be made of the face plate on the plain part of the 
ipindle, and the shoulder against which the hub of the face plate 
limtB should be made very true. This arrangement insures the face 
pktes tlways running true, no matter how frequently it is changed, 
or bow loosely the screw may fit, provided the fitting parts are not 
broifled or injured. 

I slionld here remark that spindles made as described have been 
tttted during many years' constant hard usage, and have been found 
to show no appreciable wear. Possible adjustment of all wearing 
parts should be provided, but such adjustment should not be at the 
vUm or convenience of the workman using the machine, as is the 
cne with the spindle collared at its journals and provided with a 
^ serew for the back thrust. 

I hare already mentioned the method of holding the poppet head 
M> as to insure its alignment by means of the V on the under side of 
tbe flat-top shear. Its spindle should be carefully fitted, and a de- 
vice recently patented by Mr. Pfaut, with A. Whitney & Son, Phila- 
^Ipbia, is of great service in insuring stability. He clamps the 
spiodle at its extreme end of bearing by means of a split conical 
deeve forced or drawn in by means of a screw. This takes up all 
'^ motion and insures the aligoment of spindle. 

If lathes were not required to turn tapers as well as cylinders 
^e can be no doubt that a poppet head made in one piece, resting 
on the shear over a sufficiently broad surface and capable of adjust- 
ment sideways only to the extent of practical alignment, would be 
tbe simplest and the best. In our own practice we prefer this system, 
tod adapt to lathes requiring it a device which enables the turning 
tool to be guided by former bars, and thus to produce conical or 
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irregular shapes. This device, called technically a former attachment, 
does better work of thb character than when the centers are set over 
out of line, for reasons too obvious to all mechanics, and gives a 
greater range to its capacity. 

I may be pardoned for mentioning in this relation what I consider 
the readiest method of bringing the centers in line after the back 
head has been set over out of line, in adjusting the centers in the first 
place or in testing the correctness of a new lathe. A bar of round iron, 
carefully centered, is turned up a short distance on one end. This 
turned end being placed next the live-head center, a turning tool 
clamped to the slide-rest is made to just touch the turned part. 
Taking out the bar, the tool is moved to the poppet-head end of the 
lathe, and the bar replaced with its turned end next to the poppet- 
head center, when, if the tool just touch the turned part as before, 
the lathe may be considered as in adjustment. A vertical adjust- 
ment to the point of the turning tool is of the utmost importance 
for lathes used for turning work of small diameter. The larger the 
diameter of the work to be turned the less need there is of such 
adjustment; in other words, the more latitude there may be in the 
position of the tool point. Lathes with sixteen-inch swing and un- 
der should be provided with some means of raising or depressing 
the point of tool. Larger lathes, where the rests are compounded, 
may dispense with this. The feed for turning should be independ- 
ent of the feed for screw cutting, and the changes of speed to the 
feed for turning should be capable of graduation to suit the nature 
of the work between the extremes of speed. 

When, as often the case in large lathes, an automatic cross-feed 
is provided it should be stopped or started by the same motion 
and the same starting gear as puts in operation the longitudinal 
feed, but the adjustment to set-feed should be made by a separate 
device. Workmen can accomplish more if they have not too many 
possible movements to think about, and as in the ordinary move- 
ments of this character they are movements of habit. The devices 
to accomplish any change of feed should not be of a nature either to 
confine the workman or to render an accident by the use of wrong 
feed possible. All sliding surfaces of the slide-rest should be so 
made as to be protected from falling dirt and dust. This is of the 
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otmofit ifflporUnoe, and too often neglected by makers of otherwise 
goodlithes. For lathes of up to thirty-siz-inch swing the very 
eoDTenieot single eorew-tool post can be used to advantage, but for 
luger lathes it is not possible to hold the tool in this way alone if 
tlie Iii^r are proportionally powerful. Four screws or standing 
MtB with clamping bars, as on the apron of planers, answer a better 
pupow and admit of greater range of position. 

What I have thus presented in relation to the prominent features 
of the self-acUng slide lathe is in reality the result of many years 
obsemtion and study of this important tool by some of our best 
CBgiiieers, and noted by me in a somewhat extended familiarity with 
the tool, both as a workman and a designer. The turning lathe, as 
til other machines, should not be made up of conventional forms 
ted devices without good argument to recommend their use. It 
ihoald be capable of analysis, and each and every part should be 
conitrocted with a view to the end to be obtained. Workingmen 
>oon tppreciate the advantages of such tools when used by them. 
Bailvay master mechanics have better opportunities of examining 
into the merits of machine tools than many others, and are ever the 
mdiest to appreciate improvements. It is with great pleasure I 
present these observations to them, and hope they may, at least, sug- 
gest thought and aid them in their inquiry into the merits of tools 
so constructed. 

Mr. Towne, Hannibal and St. Joseph Railroad, moved that a vote of 
thanka be tendered to Mr. Sellers for the interesting and valuable paper 
prepared and read by him, and that it be placed on the minutes. Carried. 

The Pbebident — The next business in order will be to hear the report of 
four Committee on Finance. 
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BEPOBT OF COMMITTEE ON FINANCE. 

BosTOK, Jnne 12 

To the Members of the American Bailway Master Meehanxe^ AMtoeiatio 

Gentlemen — Your Committee apon Fioanoe have ezami 

aocounts of the Assooiation as shown upon the books of y( 

re tar J and Treasurer, and beg leave to report : 

Amount received by Treasurer fl, 

Amount paid by Treasurer 1, 

Amount in hands of Treasurer as shown in hia report • 



Amount received by Secretary. 
Amount paid by Secretary 



Amount due to Secretary. 



Total amount received by Secretary and Treasurer $1, 

Total amount paid by Secretary and Treasurer 1, 



Total amount due Secretary and Treasurer. 



Total amount due the Aflsociation from delinquents on last 

asRessment | 

Total indebtedness of Association 

Total cash assets due Association 

Less outstanding bill for printing, estimated at about 

We would suggest to those members of the Association \ 
been negligent in paying their dues, that it is of the utmost 
aoce that they should do so at once,' as the current expensi 
Association must be met and each member should feel the 
ance of each bearing his own share. 

We also recommend that the usual assessment of $10 fi 
member be made to meet the current expenses of tho ensui 
and a committee be appointed to-day to secure tho same. 

Kcspectfully, 

H. M. BRITTON, 
JAMES SEDGLEY, i ^ 
MORRIS SELLERSf 
JAMES M. BOON, 



On motion of Mr. Hajefl, Illinois Centfal Bailroad, the report was accepted, 
and a Committee on ABsessmeDt ordered. 

Mr. Hayes, Illinois Central Bailroad — Your Committee have not been able 
to go throQgh all the communications presented them, but there are four 
which we recommend that the Secretary read to the Association. 

A commanication was read from J. H. Cojne, offering to each member o 
the Anociation a copy of his Railway Officials' Annual. The offer was ac- 
cepted. 

An iDTitation was received from the custodian of the Masonic Temple to 
^ that elegant building and inspect the various apartments. The invita- 
tion was accepted and the thanks of the Association returned therefor. 

Gommanications were also received from Henry Morton, of Hoboken, N. 
J', inviting the members to visit the Stevens' Institute of Technology at that 
phoe, and from the Superintendent of the Boston and Maine Bailroad, 
tendering free tickets to such of the members as might desire to visit any of 
the Btations on that road. These courtesies were accepted, and the Secretary 
Erected to return the thanRs of the Association to the gentlemen. 

The report of the Committee on Subjects for Consideration at the the Next 
Annual Meeting was then called for and read by the Secretary. 

B£FOBT ON SUBJECTS POB CONSIDEBATION AT 

NEXT CONVENTION. 

Boston, June 12, 1872. 

^ ^ Praident and Members ef the Ameriean JtaUway Master Mechanics* 
'^uociation : 

^BNTLEMEN — Youf Committee, appointed to propose subjects for 
discussion for the ensuing year, suggest the following for your 
^'^sideration : 

^' Xocomotive Boiler Construction. 

^' The Operation and Blanagement of Locomotive Boilers, in- 
^^^^Ing the Purification of Water. 

^- The Comparative Yalue of Anthracite Coal, Bituminous Coal, 
^^^ "Wood for Generating Steam in Locomotives. 

^* The Construction, Operation, and Cost of Maintaining Contin- 
^<^ Tram.brakes. 
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5. The Relative Cost of Operating Beads of Oaugea of three ((N 
six inches, or less, and those of the Ordinary foar feet eight and i 
half inch Gauge. 

6. The Construction and Operation of Solid-end Connecting Bod 
for Locomotives. 

7. Resistance of Trains on Straight and Curved Tracks, and o 
Wide and Narrow-guage Roads, and of Four or Six-wheeled Tnok 
and with Long and Short Wheel-base. 

8. The Efficiency of Check or Safety Chains on Engine, Tendi 
and Car Trucks in Lessening the Danger Resulting from Bunni 
off the Track. 

9. The Machinery for Removing Snow from the Traok. 

10. The Machinery and Appliances for Supplying Fuel a 
Water to Locomotives. 

11. The Machinery and Appliances for Bemoving Wrecks m 
Erecting Bridges. 

Your Committee also recommend for consideration by the As: 
ciation the advantages which would accrue from offering two p 
miums of dollars each, for the best design and drawl 

of machinery for accomplishing the two last named operations. 

J. M. BOON, 
M. N. FORNEY, 
P. J. PERRIN, 
W. A. ROBINSON, 
W. B. SMITH, 

On motion, the report was accepted. 

Mr. Chapman, Cleveland & Pittsburgh Railroad — There is one more st 
jeet that I move be added to the list. The best Form and Proportion 
Axles for Cars and Locomotives ; also, Whether there is anything to 
Gained by the use of Combination Axles and Loose Wheels. Carried. 

Mr. Robinson, Great Western Railway — During the meeting of our Coi 
mittee yesterday we had a very long and warm discussion on the subject 
a Amd belonging to this Association for the trying of experiments, bat ' 
could make very little headway with it, because we did not know what t 
general opinion would be in regard to this subject. I might go on and c 
plain for half an hour the many vexed questions which worry and ann 
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nilrotd saperintendents and master mechanics every day of their lives ; the 
i&oamenble patents which are brought to their notice, the merits of which it 
ii Teiy difficult to discover, and also the various improvements which require 
10 adaal test before any truthful result can be ascertavaed, but the cost would 
be too great for one road to undertake. The gist of the whole thing is this : 
That it Mems a great waste of money and brains that every road should try 
ttch of these experiments, starling at the same point and coming to the same 
result. It seems to me, if some plan could be devised by which the railroads 
should appropriate a certain sum, in proportion to their capital or mileage, 
the oittter mechanics could each year at this Convention put these expe- 
rioentfl ioto the hands of committees, and some good result would follow. 
The ideas conveyed to our minds were such that we did not feel that we were 
in a position to make any recommendation ; but it is a matter well worthy the 
consideration of this Convention as a great saving of labor and brain work. 

Mr. SxTCHEL, Little Miami Railroad — I have been handed the following 
amendment to Article IV, Section 2 : Strike out the word " one " and insert 
"two" m the last sentence. 

Mr. BoBiNSON, Great Western Railway— What is the object of making 
Ihii amendment? 

Hr. Hates, Illinois Central Railroad — The object is to get more talent 
uto onr AiiBociation than we have at present. In a multitude of counsellors 
vecan always arrive at better conclusions. There are a great many mechan- 
ical engineers in the country who would like to become members of our 
Association, who, perhaps, could do us a great deal of good, and, perhaps, 
*e oonld do them a great deal of good. 

Mr. Setchel, Little Miami Railroad — It seems to me, as I read that arti- 
de,itooyeni all that it will when this amendment is made: "Also, one me- 
^oical engineer or the representative of each locomotive establishment in 
America." It seems to me that if the particular man who came from a 
locomotive establishment last year can not come this they can send a rep- 
'ttentative. 

Mr. Haye8, Illinois Central Railroad — They can send but one ; it is pro- 
P**^ that they be allowed to send two. 

Mr. Sktchkl, Little Miami Railroad — I can not see the object in having 
^0 from one locomotive establishment. 

^ Mr. Hates, Illinois Central Railroad — It will be better represented. One 
indiTidnal or corporation may employ a dozen master mechanics, and each 
^* of them may become a member of the Association. 

Mf.SncHBL, Little Miami Railroad — ^That is true, and each one has hi 
*P^al dudies to attend to ; but I can not see that there is any thing peculiar 
*^^ t locomotive establishment that should make it necessary for more than 
^ »tn to represent it. 

Mr. Hates, Illinois Central Railroad—The locomotive establishments 
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haye the best talent in the country, and some of them mnj have as many 
five or six mechanical engineers. If we can get the talent of two in the pi 
of one, is it not better 7 

Mr. RoBiirsoK, Great Western [Bailwaj — A locomotiTO establishmeni < 
have the superintendent and general foreman members of this Assoctati 
as the rule now reads. 

Mr. Hayes, Illinois Central Bailroad — Only one. If the locomotive fc 
man is on the rolls, then the superintendent can not be. The foreman 01 
road can come in if he is recommended by his superior officers. 

Mr. RoBiNBOK, Great Western Bail way — That gives two from a shop. 

Mr. Hayes, Illinois Central Railroad — As many as may be in the shof 

Mr. SetcheIi, Little Miami Railroad — As Mr. Hayes represents it, ii 
not to secure one representative from an establishment, bat two. 

Mr. Hayes, Illinois Central Railroad^If they wish to join. 

Mr. Setchel, Little Miami Railroad — The section provides already fa 
representative ; if one can not come they can send another. I should lik 
know if they have not the right to send representatives. 

The President — If the representative sent first signs our Constitatioa 
has the right to come, if he can not come he can not send anybody else. 

Mr. Hayes, Illinois Central Railroad — Dr. Williams, as I understand 
is on our rolls as the member from the Baldwin Locomotive Works. 
Williams is a member of this Association, and no other man, as I understJ 
it, from the Baldwin Locomotive Works, can be a member. One object 
bringing the amendment forward was that Mr. Baird, an old looomot 
builder, whom I have known from a boy up, might become a member, 
would be an ornament to the Association. 

The amendment was adopted unanimously. 

BEPOBT ON PUBIPYINQ WATEB FOB BOILEB8 

To the American Railvoay Jif aster Mechanics Association : 

Gentlemen — At the last annual meeting, pending the disoass 
of the report of the Committee on Boiler Inorustation, Mr. Ha. 
said : ''To bring this thing to a point, I offer the following re 
lution : 

" Resolved, That the Secretary be authorized to correspond n 
superintendents and master mechanics of railroads, where water 
impure quality is largely used, with a view to experiment upon 
process recommended by Mr. Hayes, or some others, for parify 
water ; the result to be reported by Secretary at next annual meetl 

"On motion, this resolution was unanimously adopted.*' - 
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lo tlie opiDioii of yonr Secretary it would have been entirely pro- 
per to haYe referred this to the Committee on Boiler Incrustation, 
uasmnch as it grew out of their report, and this subject had 
tlieadj been taken up by the Committee and discussed at some 
length ; but being greatly troubled with the results of impure water, 
ind not wishing to appear negligent in duty, the Secretary had three 
boodred of the following circulars sent to the different master me- 
chsDics of the country : 

'*Dear Sib — At the last annual meeting of the American Railway 
Master Mechanics' Association, the report of the Committee on 
Boiler Incrustation demonstrated very clearly that by far the largest 
Tepairs on locomotive boilers were caused by the use of impure water. 
Id some sections of the country the water is impregnated with lime 
tod other minerals that attack the iron along the seams, around 
rivet and bolt-holes, and wherever the grain of the iron has been 
dbtnrbed in process of manufacture, frequently making it necessary 
to renew certain portions of the boiler in two or three years, and 
'oes in a year or eighteen months ; while in localities where the 
vat«r ia pure or free from these injurious properties, we have reports 
of boilers lasting in good condition from twenty to thirty-eight 
years. This being the result of using pure water, it is easy to see 
what a vast amount of money, to say nothing of the loss of the use 
of machinery, would be saved to railroad companies if all could 
procure good water. 

'^ With this view, the Secretary was instructed to correspond with 
'^perintendents and master mechanics in regard to purifying the 
^3ter before it is allowed to enter the boiler, and report at the next 
*^ual meeting of the Association. And in order to make this as 
^^11 and practical as possible, he respectfully asks the benefit of your 
^^Perience and opinion : 

^^ Ist Is it, in your opinion, practicable to so use the exhaust and 
^Bte steam at water stations where steam power is used for pump- 
'^Si to heat the water to such an extent as to precipitate the lime and 
^^^r impurities that are injurious to boilers, so as to render it prac- 
*^llypure? 

^^ 2d. If such a result could be obtained, would not the expense 
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saved in fuel and repairs of boilers justify the adoption of snob 
practice, eyen at an increased expense of pumping power? 

'' 3d. Have you bad any experience in beating tbe feed-water 
boilers for the purpose above named ? and if so, with what result 1 

" 4th. Can you suggest any device for heating the water at wa' 
stations that would not be expensive, and, at the same time, acco 
pibh the desired object?'' 

Out of twenty-six answers returned, thirteen do not believe 
practicable ; eight assign as a reason the impossibility of heating 
large a quantity of water as would be necessary at important static 
where steam power would be likely to be used for pumping wat 
five that it can not be accomplished to any extent in any quant: 
short of distilling or evaporating. Among these may be number 
Mr. Van Yetchen, of the Atlantic & Great Western Bailroad, 
reports : 

'' We have experimented somewhat in this matter. In a tank, sixtc 
feet high by thirteen feet in diameter, a two-inch worm pipe w 
placed to the full depth of the tub and live steam used to heat i 
water, but we were unable with a consumption of three thousa 
pounds of coal every twenty-four hours to heat the quantity of ^ 
ter used during that time — about twenty-six thousand gallona 
enough to make any perceptible difference in the appearance of boi 
or flues of an engine which used this water exclusively, and of the 
that used it once a day or not at all. The kind of boiler used : 
making the steam was of the locomotive pattern, with iron flues thi 
inches in diameter and eight feet long. The fuel used was soft coil 

3Ir. Van Yetchen does not state the degree of heat obtained in t 
water in this experiment, which would be very important in decidL 
the question as to whether anything short of distillation will acoo 
plish the much desired object. 

Mr. Skidmore, of the Louisville Short Line Railroad, rep(^ 
heating the water used in stationary engine at shops to an average 
one hundred and sixty-eight degrees, but receiving no special bcn^ 
therefrom except the saving in the daily consumption of fuel. X 
scale forming on the flues and inside of boiler from one-sixteentl» 
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one-tenth inch thick in a few months. This statement coincides with 
the experience of yonr Secretary, who has for a number of years 
used a heater for the purpose of heating the feed- water of stationary 
engines at the Company's shops, and obtained an ^iverage tempera- 
ture in feed-water of one hundred and seventy degrees, but without 
diminishing the accumulation of scale to any perceptible degree. 

H. 6. Brooks, President of Brooks' Locomotive Works, a man of 
large experience in all the departments of railroads, writos : ^* In my 
opinion it is impracticable to employ exhaust or waste steam for the 
purpose you suggest, for the reason that you will by no means succeed 
in precipitating the impurities of the water to any practical or valuable 
tttent, except by entirely evaporizing and afterwards condensing it. 
Any less thorough method than this, if heat alone is to be the agent 
employed, will fail to give satisfactory results. I do, however, be- 
lieve that if pure water can be obtained it will result not only in 
greater economy but greater security. My advice to the Association 
vould be to secure the service of a chemist, the most skillful and 
competent the country affords, and by repeated and carefully insti- 
tuted experiments determine the most economical chemical agent or 
agents necessary and competent to neutralize or precipitate the im- 
purities of the water and the expense attending the process on a 
"^ scale, then the question of economy will be a very simple prob- 
lem to solve." 

Mr. Origgs, of the New York & Oswego Midland Railroad reports 
"I do not think the impurities can be taken out of water except by 
condensation." 

Mr. Ham, late of New York Central Railroad, reports: ** I think 
*^u tdyisablo to use any means that will enable us to procure pure, 
^^ Water for boilers, but I do not consider it practicable to get 
^ imparities out of water by heating it at stations. I would ad- 
vise the building of earth reservoirs and the using of surface water 
instead. We have a number in use on this road, and they are giv- 
^»«good results." 

Of the thirteen who believe it practicable to precipitate the 
^''^PUritiea in water at stations by means of heating, the majority 
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aDBwer they haye had no experience except in heating the water A 
use in stationary engines, and for this purpose the resalt seems to 1 
generally satisfactory, although two cases are reported where i 
especial benefit was derived from the heater and it was abaodoac 
as impracticable. 

Mr. Hayes, of the Illinois Central Railroad, reports that he is sti 
obtaining good results from the plan proposed by him at the la 
annual meeting, but has had no opportunity of enlarging his yie^ 
by any other experiment. 

Mr. Towne, of the Hannibal & St. Joseph Railroad reports : ' 
doubt whether the exhaust and waste steam of a pumping enff 
would heat the water sufficiently to precipitate all its impurities, 
pecially at stations where large quantities of water is used. At sc 
stations, however, live steam might be employed to make up ^ 
deficiency at a moderate cost. I shall endeavor to show in the d< 
Annual Report on Incrustation the actual saving in repairs and f 
by the use of pure water; also, the extra cost of purifying water 
the above process before it is taken into the boiler." 

This will be of vital importance to the Association in securing 
attention of those higher in authority to this subject. Master mecb 
ics have had the conviction forced home that impure water is the b> 
of good boilers, but superintendents and presidents do not so reac 
see or appreciate its importance. Said a master mechanic, in writ 
to the Secretary on this subject : ** You will find it very difficult 
convince, by argument, our railroad managers that by making asu 
cient outlay to obtain pure water for boilers it will prove a source 
revenue in years to come. You will be met with the reply that tb 
are visionary theories ; but if you can suggest a plan whereby tl 
can turn a penny in thirty days you will secure a patient hearin 

In conclusion, the Secretary desires to tender his thanks to 
President of the Association, Mr. Britton, of the White Water V 
ley Railroad; Mr. Chapman, of the Cleveland & Pittsburgh Railn^ 
Mr. Robinson, of the Great Western Railway of Canada; 2 
Thompson, of the Eastern Railroad, of Massachusetts; Mr. Coolie 
of the Fitchburg Railroad ; Mr. White, of the Evansville & Cr 
fordsville Railroad, and a number of others, for the full replies B 
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to eireolan, and wbiob have not been mentioned in ibis report. It 
hu been the aim in making up tbis report to give tbe opinions and 
experience of tbose wbo bad practically tested tbe matter under con- 
ndention, leaving it for tbe Association to draw its own conclusions. 

All of wbicb is respectfully submitted. 

J. H. SETCHEL, Sea^tary. 

Onmotionof Mr.Hayefl, Illinois Central Bailroad, the report was received. 

Mr. Hudson, Rogers' Locomotive Works — ^The subject of avoiding incrusta- 
^ is B Terj important one, as regards not only economy of fuel but wear and 
tearof boilers. No statement is required from me on that subject; we all know 
it; bat the important point is, how we shall accomplish it. I gather from that 
Kport that it is thought that if we succeed in obtaining pure water we shall 
Acoompluh all that we desire. I apprehend that that is a mistake ; that 
while pore water will prevent any deposit of sedimentary matter it will in- 
crease the chemical action and hasten the destruction of the material of the 
boiler to a very great extent. Indeed, I may state, that our steamships 
crossing tbe Atlantic have fonnd the substitution of entirely pure water for 
iopare water in their boilers an impracticable thing. In other words, the de- 
•truciioD of the boilers with pure water was so great that they were com- 
pelled to introduce a portion of impure water to prevent the chemical action 
of the water and the destruction of the boiler plates. What we want, in my 
Mimaiiun, is to have an analysis made of the water, and understand what 
Ibe imparities are, and discover something which will keep those ele- 
iDents in solution, so tliat we can get rid of them, either by blowing off at 
^9 surface of the water or at the bottom of the fire-box ; but I apprehend 
that a great deal of the sedimentary or other matter may be got rid of by a 
proper use of the surface blow-off. We all know that where impure water 
u used these sedimentary matters come up from the bottom during the ac- 
tion of the boiler, and if we had some ready means of collecting them and 
blowing tliem off, so as to keep them from depositing and attaching them- 
*^Westo the plates, we should accomplish all we are after. While it is de- 
»'u*ble to prevent the deposit of sedimentary matter, I must say I have no 
^ith in doing it by obtaining absolutely pure water. I think we make a 
mistake when we set that down as a point that is desirable to be gained. 

^. Setchel, Little Miami Railroad — The papers on incrustations are so 
^osely connected with this subject, that I would suggest that they be read 
**^ore the discui^sion proceeds. 

^r. TowNE, Hannibal & St. Joseph Railroad — I wonld suggest that the 
^Port on Incrustations be postponed until to-morrow morning if there is 
^y other business that can be done to-day. We have now only one hour ; 
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it will take nearly that time to read the report^ and it will be forgottn I 
the morning, and have to be read again. 
This suggestion was agreed to, and the report postponed. 

The President announced as the Committee on Assessment, JAamn, H. j 
Towne, Hannibal & St. Joseph Railroad ; H. Fry, Grand Trunk Bailwa 
and B. H. Kidder, Lake Shore & Michigan Southern Bailwajr. 

Mr. Hayes, Illinois Central Railroad, proposed the names of F. B. Milei, ) 
Philadelphia, and Professor B. H. Thurston, of the Stevens' Institote < 
Technology as associate members. Recommended by W. A. Bobinsoo, 1 
Wells, and S. J. Hayes. 

The proposition was referred to a committee consisting of M6SBn.Phi 
brick, Maine Central Railroad; D. Clark, Lehigh Valley Railroad, tod ^ 
L. White, Evansville & Craw fordsvi lie Railroad. 

Mr. Sellebs, of Pittsburgh — Mr. Stevens, the founder of the Stefcn 
Institute, was a mechanical engineer of a great deal of merit and abilit) 
and it was his wish all his life, at some time or other, to found an institntio 
which should teach purely mechanical engineering. That institntion no* 
stands ns the only one in the United States devoting itself exclusively to th 
teaching of mechanical engineering, and with President Morton at the hei 
of the institution, and with Professor Thurston as Professor of Mechanics 
think it is likely to become a great success. I am satisfied that mechanic! 
engineers can at any time make it available to their own nse, by appb 
ing to these gentlemen, and having experiments tried within the walU< 
this institution by the professors, who will do it gladly, upon any qacstio 
which it may be important for them to determine. The number of instn 
ments and the means they have for determining questions of great scientif 
interest, enable them to do it probably better than any other institotios i 
the country. 

The President — We will now hear the report of the Committee on 

LAP AND LEAD OF SLIDE VALVES. 

To the American Railway MoMter Mechaniet^ Association : 

Gentlemen — Your Committee on Lap and Lead of Slide Yaly* 
and General Principles of Valve Motion, would respectfully subn 
the following : Your Committee have received replies to the folio 
ing questions from thirty- three roads : 

With locomotives running fast passenger trains. 

With locomotives running passenger accommodation traina. 

With locomotives running heavy freight trains. 

What amount of outside and inside lap, what amount of travel 
valve, what amount of lead in full and half gear, do you use ? 
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Upon compariDg the replies with the report of the Committee of 
1870 we find that no additional information on the subject has been re- 
ceived, consequently we deem it unnecessary to duplicate that report. 

In regtrd to balance valves and valves working on rollers, the 
Committee have received reports from nine roads which have used 
rollen. Six have taken them out, and the other three give no result 
of ibeir performance. Sight roads have reported using balance 
TilTes of different makes, with good results. One of these valves is 
reported as saving sixty per cent, in wear of valve gear on one road. 
A tiItc of the same make was tested on another road with apparent 
good results; but, on making the balance inoperative, the engine 
vorked as well as when the balance was supposed to be effective. 

Ik is impossible for your Committee to go into a detailed report 
of a sabjeet which involves so many questions of expansion of steam, 
eeonomy of fuel, grades, rate of speed, weight of trains, etc., there* 
fore they would respectfully ask to be relieved of its further con- 
ndentioo. 

DAVID CLARK, ) ^^^^ 
H. D. GARRETT, J ^<^«»*««'- 

On motion of Mr. Elliott, Ohio & Mifisiseippi Railroad, the report was 

'•eeiTed. 

Mr. Pet, Grand Trank Railway — I haye had some little experience 

' ^ balance valves for the last two years, and it seems to me a matter of 

^^grett importance. It is a matter which has not been experimented upon 

^^ largely, but is coming into favor with master mechanics, and I think 

^ vooJd be very valuable to the general railway practice of the country to 

^'^^ from year to year, the various master mechanics, who are trying 

■alanoe valven, report in our journal their experiments with the valves they 

ve trying, so that we should, from year to year, ascertain what valves are 

^iogand what succeeding. I think we might do this without favoring any 

F^ticalar manufacturer. I think we could trust each other sufficiently to 

^t that they woold report favorably upon nothing that was not really 

food. The soccees we have met with on the road I represent has been thus far 

'ogood that I think it would be found to be a yery important matter by those 

who should try it. I think it is a matter well worthy still further experi- 

oeoti, and I would suggest that the results of any experiments be sent to the 

Secretary to be published in our next report. 

Mr, Laudeb, Northern Railroad — I fully agree with my friend, Mr. Fry, 
in regard to this subject. I look upon this matter of balance-slide valves as 
beiog of great importance, more especially on roads burning coal. I think, 
7 
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in order to carrj out Mr. Fry's raggestion in a proper way, U woald U In 
ter to have a committee appointed for this purpose. I noticed in the icpc 
of the Committee that there was no recommendation made for a oommitt 
on TaWes. I think, as the valve is a very important part of the locomotii 
in fact the life of the locomotive, that it will be neceaeary and eminoil 
proper to ]iave a committee appointed on valves and valve motion ud t 
whole subject. I have had some experience with balance valves. I &il 
to get a circular from the Committee the past year. I was sony for il, si 
wished to give them my experience. I have at the present time ten bslss 
valves running, and with great success. I have run one of them for fei 
years last February, and have not been obliged to face the seats or the nh 
or do anything to it, up to the present time. I think that a valve which wi 
do that should be brought into notice by the Committee. I move that s OM 
mittee be appointed on the same subject, to report next year. Gsnied. 

Mr. Hayes, Illinois Central Railroad — I have a model here which has be 
presented by a gentleman — " A. C. Amona's Double-acting Slide-valrt " 
from the Evansville & Craw fordsvi lie Railroad. It is a new idea to b 
Mr. Hudson says, however, that he used it twenty years ago. It is nid 
have worked on that road with very good results. 

Mr. Forney, Railroad Gazette — I should like to call attention to the fii 
that a great many of the reports which have been submitted have drawta 
accompanying them, to which reference is often made. It seems to me tk 
it would be a good plan to have the drawings engraved and printed wi 
the report. They would not be very expensive. I suppose our Treaiai 
would be able to tell us whether there is money enough that could be spp 
priated for that purpose. 

Mr. Wells, Jefiersonville, Madison & Indianapolis Railroad. — ^I WM 
like to ask Mr. Forney if he knows about what it would cost to engraven 
drawings as ought to go in. He is somewhat posted in the matter, sad p 
haps can give a better idea than any one else here. 

Mr. Form EY, Railroad Gazette — I have not examined them with refeni 
to making an estimate, but I should think they could be engraved so ai 
accomplish the purpose aimed at for about $250. Jt is a rough estimate. 

The President — ^The next report in order is that of the Committes 
the question : '* Is there any Material or Device for Packing Stufling Bo 
more Economical than Hemp ?" 

BEFOBT OF COMMITTEE ON PACKING FOB STUI 

. ING BOXES. 

To the American Railway Master Meehaniea* ABSoetation : 

Your Committee on Packing for Stufling Boxes proseot the 
lowing as their report : 

They have replies from over thirty . roads, the great mijorit; 
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fUdi prefer Hemp. Some prefer hemp and soapstone, a few soap- 
itoDe for pbtons and valve rods, and but two think that metallie 
pieking ia cheapeai. 

Fint, in regard to hemp, it takes a high degree of heat to ehar it 
noiigli to harden it, more than can by any possibility ever be done 
kyiteafB. Steam at a pressure of one hundred and fifly pounds per 
Kiuire inch has only a temperature of three hundred and forty-three 
(threes, while hemp will stand easily five hundred degrees. With 
wmi rods, and stuffing boxes screwed up tight at worn place, friction 
nffieient to heat hemp to charring point might be created. This 
dindnntage attaches to all kinds of packing, and is due to want of 
^l ind judgment on part of engineer. Hemp has the advantage 
of ilways being ready and requiring no special tools to prepare it for 
ue DOT any particular size of stuffing box, and can be used as well 
Ij tke uoskillful as the skilled man. 

Sotpstone of various kinds gives good results, and has its advo- 
cates, who say that its first cost over hemp is counterbalanced by its 
ktger use and less friction, consequently wearing the valve rod less. 

Metallie packing has been tried by nearly all from whom your 
Committee received replies, and its use abandoned by nearly all, the 
nsalt not bearing out its first cost and repairs needed. A great 
^ety of patterns are mentioned, some depending on skill and judg- 
iMDt of engineer, others self-acting by springs or pressure of steam 
admitted outside of rings and closing them on rods. Wear of rod 
^ consequent leaking of steam seems to be the principal ob- 
jection. 

An earnest endeavor to lighten the labor of engineers, as well as 

to eeoDomiie, impels the trial of these various kinds of packing. It 

v act to be expected that results will be the same on every road. 

^dy roads can not give the same as those that are not sandy, nor 

^Uiasted as ballasted, nor can engines on heavy, slow freights the 

"Uic as those on fast passenger. When men of little skill or expe- 

'isooe can not get the same work from an engine as those of superior 

sUII and more experience, is it to l>e expected that results from use 

0f packing requiring such delicate adjustment as some of it does will 

be the same? Improvements have to be introduced slowly and care* 

fifUy and men accustomed to their use before they can be expected 
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to be snocessfnl ; one failure ought not to condemn it especitlly wlifl 

circumstances are against it. These remarks are merely inoideaU 

and brought out by the fact that such a diversity of reaniti tm 

trials under similar circumstances are brought to the notice of yon 

Committee by the replies received. 

Your Committee would recommend the continuation of the luljec 

another year. 

L. H. SELLABS^ 

F. A. BISSETT, 

J. U. EASTMAN, 

On motioo, the report was accepted. 

Mr. Hates, Illinois Central Bailroad — Mr. President, I propose the nam 
of Henrjr Morton, of the Steven's Institute, aa an associate member of ihi 
Association. Application recommended bj S. J. Hajes, Illinois Gntri 
Railroad ; A. H. DeClercq, Toledo, Peoria A Warsaw Bailroad, and W. A 
Bobinson, Great Western Bailwaj of Canada. Beferred to Committee on 
Applications to become Associate Members, pre? iousljr appointed. 

The report of the Committee on a Uniform System of Computing MQeiC 
of Engines doing Switching Service being next in order, was taken up u» 
read by the Secretary. 

BEFOBT ON COMPUTING MILEAGE OF JSNaUOB 
DOING SWITCHING SEBVICS. 

2b the Awuriean Bailway Mooter Mechanic^ Amociatum: 

Gentlemen — Your Committee on Uniform System of CompatiiBj 
Mileage for Engines Doing Switching Service, appointed at your Itf 
meeting, beg leave to report that, in answer to the eircuUr issued b 
them, they have received replies from thirty-two superintendeits fl 
motive power and master mechanics, representing nearly all the pria 
cipal lines of railway in the United States and one in Canada, ta< 
from them we find that three of these lines compute mileage for es 
gines doing switching service exclusively at the rate often miles pc 
hour for the time that the engines are in actual service ; three i 
eight miles per hour ; three from six to seven miles per hour ; tow 
teen at five miles per hour, and the remainder at less than five mil 
per hour; while tor engines running local freight trains, where mo 
or less switching is done at stations along the line, one of <Ae leadi 
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lines of the country allow twentj-foar per cent, in addition to the 
tnio mileaee, or length of division, to engines running their local 
freight; one line eleven per cent, addition ; five ten per cent; one 
Bue per cent; two seven per cent.; sixteen from six to two and a 
half per cent., and five make no allowance at all for switching to en- 
gioes ruDDiog local freight. 

Your Committee believe that it is a matter of greater importance 
tlttt there should be uniformity in the computation of mileage for 
Hitching than whether the rate per hour or the per cent, allowed is 
precisely the mileage made or not, so that all roads compute alike. 

Where there is so wide a difference in the computation as between 
ttentj-four per cent, of the total .mileage of engines running local 
Mghts on one line, and two and half per cent, to that of those doing 
the same kind of service on another line, no correct estimate as to 
the relative cost of repairs and of fuel consumed, taking the mileage 
IS I basis of calculation, can be made. The same is true with en- 
gines engaged in switching exclusively ; one line allowing eight miles 
per hour for every hour that the engine is on duty, while another 
line, where the service is the same, allows only five miles per hour. 
In order that the monthly sheet, published by the different roads, 
ginng the cost of repairs and of fuel and other expenses per mile 
nn may be of value in making comparisons, it is absolutely neces- 
^ that all roads should compute mileage alike. 

The same difficulty is experienced in other matters; as, for in- 
i^noe, where the cost per mile for repairs is given. One line may 
have had two, three, or more old engines that were worn out, con- 
joined, and consigned to the scrap heap, or sold during the year, 
while a new engine was built or bought to take the place of each of 
we old engines so disposed of, the entire cost of such new engines 
^Dg charged to new machinery^ while tbe same thing taking place 
en another line, the cost of such engines, or proper proportion of 
It at least, is charged to repain of engines, as it should be, and on 
^1 account the cost per mile for repairs on these two roads will ma- 
terially differ, when in reality there should be no difference. The 
France, if any, between the value of the new engines that take 
ike place of the old, and the value of such old engines when they 
wen new only should be charged to the account of new machinery^ 
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the balance is simply making good the old engines worn oni—kMp'- 
ing up the stock. 

We find also that on some roads an account headed "Storss" iB 
kept separate and apart from that charged to repairs of engines, and 
that the account in many cases equals one cent per mile mn, wbile 
on other roads no such account as *^ stores '* is kept ; but the svp- 
plies charged as " stores " on the one are charged to repairs of en- 
gines on the other. Now, for the sake of uniformity and simplieity 
in keeping accounts, we recommend that no such aecouni as ''stores*' 
should be kept, but that all supplies heretofore charged in thb an* 
count be charged to " repairs of engines/' and that to the ** oilf 
waste, and tallow " account, the oil used on the engine and tandnTi 
in cylinders, and head-lamp, and the waste used iu packing the bozeni 
be charged, and that nothing else be charged to that account 

This part of the subject may, perhaps, be foreign to the matter in* 
trusted to your Committee for investigation, yet it seems so inUmatel^ 
connected with it that we desire to call the attention of presideiiA 
superintendents, and master mechanics of the different railways 
the matter, and urge upon them the necessity of taking such steps 
will insure uniformity in the charges to *' repairs of engines " ^^ 
well as in the computation of mileage. 

If this is not done the monthly or annual reports, as pnbliske^' 
will be of no value to any one not familiar with the matter of 001 
puting mileage and of keeping the repair account on each particnl 
line as a means of comparison, and might as well be abandoned 
far as other lines are concerned. 

From the replies elicited to the inquiries of your Committee as 
from our own observation and experience in the cost of keeping n| 
the repairs of engines engaged in switching service ezclnsively, 
would recommend that for this service six miles per hour for 
time that such engines are in actual use be allowed ; that for engin 
running local freight trains an allowance of six per cent, to the 
train mileage be allowed for switching; that where engines ran 
empty to exceed one-half mile, between where the trains are taktn 
or lef^ and the round house, such mileage should be computed, and 
that for engines running through freight or passenger trains no com- 
putation of mileage should be made for switching. 
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We make these recommendations trusting that the Convention 
till fallj consider them, and, if approved, that each master mechanic 
fill be governed hy them in his computation of mileage, and that in 
tlie nutter of repairs, where new engines are built or bought to take 
tbe place of old ones, the cost of such new engines be charged to re- 
pain; or, where that can not be done, that a statement to that effect 
be made in the report, so that others may be able to understand 
raeb report and to make an intelligent comparison with those of 
other roads. 

Unless there is an entire uniformity in the manner of keeping the 
aeeoants, the same things charged as repairs, and the same as new 
nachinery, and the same computation of mileage upon all roads alike, 
tbe monthly or annual reports, giving cost per mile, will be unrelia- 
ble, calculated to mislead those not familiar with the manner of 
keeping the accounts on each particular road, and be of no value as 
I means of making correct comparisons between the cost of motive 
power on the different roads, and their publication for that purpose 
lugbt as well be dispensed with. 

All of which is respectfully submitted, 

B. WELLS, J, M.& I. IL R., \ 

E. D. PALMEB, P. C. & St. X. R. R. V CommiUee, 

J. H. SETCHEL, X. M. R, B., ) 

Mr. Hates, Ulinois Central Bailroad—I move that the report be received. 

Mr. Setchel, Little Miami Bailroad — I would like to amend by adding, 
and their recommendation adopted. 

Mr. GoaMAH, Toledo, Wabash & Western Railwaj— Before that recom- 
mendation 18 adopted I would like to hear some discussion. There are 
vanous opinions in regard to the proper allowance for switching, and I 
WMW like to hear some of the master mechanics express themselves. 

Mr. HiTBB, Illinois Central Railroad— It seems to me that if Mr. Setchel 
^ ^tbdraw his amendment, and let the report be accepted and placed on 
file, thftt will be the better waj, for it will then come up for discussion to- 
morrow morning and we can adopt anything we ohoose afterwards. 

Mr.gETGHEi., Little Miami Bailroad— I have no objection to that, and 
that was my idea in moving to adopt the report of the Committee. I want 
tt> hear the matter discussed, for I am satisfied that one cause of the great 
diffintnce in the showing made by the monthly performance 'sheets ia on 
aeoDont of the extra mileage allowed to engines. 
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Mr. WsLUB— Jeffenoville, Madiiioii & IndianapolU Bailroad— At OMflf 
the Committee I will simply say that we made thin reoommendation in order 
to bring the matter before the members of the Association, and let it bi 
faily discussed and such alterations and amendments made as the Ooom- 
tlon might think proper. When that has all been done, and the discimioi 
ended, then the question can be brought up whether we can adopt tittt n^ 
ommendation or not. 

Mr. Setchel, Little Miami Bailroad — I withdraw the ameodmcnt wiik 
that understanding. 

The motion of Mr. Hayes was then adopted, and the AnodatioB 9if 
joamed to Thursday, June 13th. 



THIRD DAY. 



The Association was called to order by the President at 9:30 A. M. 

Discussion on the Report of Mileage of Engines Doing Switching Serric* 
being' in order: 

On motion of Mr. Hayes, Illinois Central Railroad, that portion of ^ 
report recommending a uniform syntem of mileage was read by the Seottaf^* 

Mr. Maynes, Selma, Rome & Dalton Railroad — An engine may be in Qi^ 
fourteen hours, but may not do more than ten hours work. It may itaod 
still part of the time. Do the Committee propose to compute it for fourteen 
hours or for ten ? It is necessary that there should be steam op all the tim^i 
and there is some expense about it. 

The Secbetart — It was the intention of the Committee to allow six miU^ 
per hour for the time the engine was on duty in the yard. 

Mr. Wells, JefTersonviUe, Madison & Indianapolis Railroad — ^In reply t^ 
the question the gentleman just asked the Committee, I can state, as one,tha'^ 
I did not propose to recommend that engines should be allowed mileage dor^ 
ing the noon hour, or at any other hour or time, when the engine is standlBf^ 
still for some considerable time. For instance, if you compute the time fnm 
the time the engine is taken out of the house in the morning until it is rt« 
turned again in the evening, if an engine is not used during the dinner boor 
or any other hour during the day, that hour should not be counted in ; oobf 
just such time as the engines are in service. 

Mr. Maynes, Selma, Rome & Dalton Railroad — I asked this qnestion Un 
this reason, when switching they are in the yard at home; the noon hour, o 
course, is generally not used, but its equivalent is given at some portion of tb 
time. Men require an hour for dinner. Then there are the hours in the da; 
in which they may stand for twohours, waiting, perhaps, on account of thtdi 
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Iij of tnum, and the can can not be got to complete another train prepara- 
torf to going OQt, whether we should take that into aocoant and make that 
dtdiKtion on the mileage ? It would be very difficult to trace that matter up. 
Too would hare to rely entirely upon the statement of the men, unless yon 
idoptiome system whereby we could compute and make a hit mileage from 
the time they go out of the round house in the morning until they come back, 
tod not hare to rely upon any statement at all. We know when they go oat 
and when they get back at the shop. 

Mr. Kkrlkr, Flint & Pere Marquette Railroad — I don't see any objection 
toidoptiDg the six miles per hour from the time they go out, with the excep- 
tiooof tbe noon hour. For the two hours they may have to wait for a late 
train, if they hawe to wait, they have got to work as much as if the train was 
on time. 

Mr. YouNOy Cleveland, G>lumbus, Cincinnati & Indianapolis Railroad — It 
wans to me to be very unjust to allow a certain number of miles per hour for 
twitching engines. It would be for us. Some are working the whole time, 
vhile others in other yards stand still part of the time. I don't see any other 
vij to get at this thing but to regulate the mileage for each engine. That 
would aeem to be the only just way in my opinion. There is a great differ- 
Qoein the different yards. Where they work in some tliey are busy all the 
^without resting the noon hour, while others are laying still perhaps one- 
^ of the time. If they are allowed six, five, or seven miles an hour, some 
V^ more mileage than they are entitled to and others do not get as much. 
I ihonld think it would be better to regulate this matter according to the busi- 
Mm of the engine. 

Mr. TowNE, Hannibal & St. Joseph Railroad — I can not see any need of 

Noting the noon hour at all in using the switching engines. In the first 

place a twitching engine is not used unless, she is required. Wherever an 

^Sine is required, her service is worth her hire, and I see no way to get at 

^(except to allow a certain number of miles per hour for each switching 

ttgioe in the yard. In a yard where there is a great deal to do it may work 

BK>re than that, where there is more to do will make up for when there is less. 

I thoold think six miles would be about the fair thing. In many yards it 

voold not be more than fair to allow ten miles an hour. Our engines goes 

Ml between six and seven; sometimes get in at seven in the evening, and 

H^ not until ten. We allow only twelve hours a day. Sometimes she 

verb fourteen hours or as long as fifteen ; at other times not more than nine 

^ t«n. That makes an average day's work — twelve hours — at six miles an 

^^'^i nnless on extra occasions when she does extra work. Then we allow 

CKtra time. 

Af. StTCHEL, Little Miami Railroad — I can not see any propriety in de- 
docting the noon hour or any other hour, for switching engines while stand- 
iDg Mill. We allow a certain rate of miles per hour, supposing that that is 
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■omewhere near in proportion to the fnel and stores and repairs of theengii 

Tlie repairs, of course, are not going on when the engine is standing iti 

that is, the cost, bnt the stores are being need. A switching engine llist 

standing still everj few minutes wili use a great deal more oil than aaeagi 

that starts and runs a certain number of miles. Tou pa/ the engineer si 

fireman when they are laying still as well as when thej are running, tod 

seems to me, in order to arrive at a fair comparison between roads, that it 

necespary to observe some uniform system. Now, with us, we allow firs mi! 

per hour and twelve hours for a day's work, which is sixty miles. Tb«eii| 

neer and fireman work twelve hours for a day's work ; but in running loeoa 

tires on local freights we allow nothing extra, and never have. Eogifl 

running from the engine house to the train are allowed the mileage thi 

make, and not a mile over. I am satisfied that a great part of the di0ereo 

between performance sheets that we exchange is owing to an excess of miles 

allowed. Perhaps it has been the custom for years. Some years afco I s 

on the Louisville k Nashville road, and we invariably allowed there t 

miles an hour for switching engines. When you come to take six or ei| 

switching engines, and put the cost per mile run for fuel, repairs, etc., and i 

vide it up into seventy-five or one hundred engines it makes a materiel i 

ference in your performance sheets; but how are we going to tell thii? C 

superintendents watch us and compare with other roads, and it is right t 

just that they should. So far as I myself am concerned I confess to hare 

laudable ambition to do as well as any man in the country can do under I 

same circumstances, and when my superintendent comes to me and stji 

are not running as cheap for repairs or oil, I want to know whether thej i 

the miles or not, or whether it is based upon an extra number of milee. 

has been the custom of some roads to allow — as one of the leading linee 1 

stated in the report — twenty-four per cent, for mileage on engines runn 

local freight. Take that on two thousand or two thousand five hundred m 

and it makes a material difference in the showing of the performance *b 

and it is just to each member here that we shonid adopt a uniform ejet 

I don't say we can say to our superintendents, " We are going to do th 

because that can not always be done. Some roads have kept their repoiii 

years, and they desire to refer back and see whether the late repairs com] 

with previous years, and in such cases the superintendent might object to 

difference being made in the rate of mileage or to any difference being n 

in the cost of repairs That is something we can not say that we will 

but we can say this, that when these variations are made from what 

Convention may determine they will abide by in making out their rep 

we will make a note of it on our report, so that we will all understand it 

be able to make an intelligent comparison. I see a great number of r 

that include in the matter of repairs as extra expenses the putting on 

tire, or the breaking of a cross-head or putting in new sheets in the boi 
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nd Moe Tery mmple things that they put in and make a long string of 
miioidiiiaiy repairs. That fieenis to me to be anfair. It is simply keeping 
■p iffwin. Then, as stated in that report, if a new engine is bought to 
Nplaeeao old one, it seems to me only the difierence between the valae of 
tki Dew engine and the old one should be charged to construction, but it 
timid be chaiged to repairs — the keeping up of engines. If my superintend- 
Cit takes five or six old engines and breaks them up and buys a half dosen 
■ew mam, and charges it to construction, it leaves a fair chance for years to 
cone for me to make a good showing for keeping machinery in order ; but if 
I u obliged to charge that to repairs, as it should be, it is another and very 
'iftfeot thing. 

Mr. KiEKT«iCR, Flint k Pere Marquette Railroad — I move that the recom- 
Bcsditioas of the Committee be adopted to get the sense of this Convention. 

Mr. Hatsb, Illinois Central Railroad — Before that question is put I would 
like to my a word or two. This subject of uniformity of mileage sheets has 
been a knotty question with me for years, and I have had a good deal of cor- 
>vpoiideiiee both with our prefudent and superintendent upon the subject. 
^^ bare at times said to me, " Why'can't you run as many miles on your 
"Md to a too of coal as that gentleman runs ? Why can't you do your repairs 
Mdieapiy as he does? Why can't you run as cheaply per mile for wages of 
^Hinecn and firemen ?" All these different questions that enter in to mak« 
>pthe aam total of our mileage sheets have been asked me. I simply say to 
^^ gentlemen, '' I^et us hare a uniform system, and then I am willing to 
^Mpare notes with any other road under similiar circumstances. Now I 
^Bov of tome roads, gentlemen present here, that have allowed from one hun- 
^ and fifty to two hundred and sixteen miles to a ton of coal. Now every 
icntleman present knows as well as I know, or as you know, that no engine 
viil ran that number of miles, yet that appears upon their sheet and enters into 
toeiiDiQ total of the cost of running their road. How can you or I compare 
^th Bttch roads ? Unless we bring this thing down to a uniform system we 
'l^ can arrive at any conclusion, and the consequence will be that the pnb- 
"^ion of these monthly sheets will be entirely swept out from the railroad 
^^tnnnity. In regard to the purchase of new engines, or the rebuilding of 
^>d engines, it reminds me of the story of the old lady that had a knife that 
^ been in the family for two hundred years. The handle got broke 
*t one time and there was a new handle made to it ; then the blade wore out 
^ there was a new blade put into it; but it was called the same old 
^ife that had been in the family for two hundred years. That is -the way 
*^ Pn>poee to keep up our engines, and the way we have is to call it "main- 
'^Qenoe of engines." When an engine comes on to our road we propose to 
^uiuin it from the day it comes on to the road until the road sinks into the 
^^^' That seems to me to be the proper plan. I make no objection to th« 
"^mmendations of this Committee. I think it is pretty nearly correct ; 
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it differs a little from the Bjstem we have heretofore adopted in regutl 
fwitching engines. The system we have adopted heretofore has been to til 
them six miles an hour for ever/ hour while on duty. That does not iodi 
the dinner hour ; and, after the regular da/'s work if thejr work more, wesll 
just in proportion to the number of hours. If the/ work twentjr hoars 
allow them twenty ; if they work ten we allow ten. In computing thst 
find at the end of the month, in allowing certain engines — paiticalarly th 
■witching passenger trains — sometimes they will make one hundred and li 
to one hundred and eighty miles to a ton of coal. I know that is too am 
and consequently I have adopted the rule of allowing eighty miles to s 
of coal ; if it exceeds that I cut the miles down to that standard, and henoe ; 
will find some of our switching engines will average eighty miles to a loi 
coal. Others will not average over forty. The engines run from Chicsfi 
South Bridge, and it is a heavy pull, and they will consume about the si 
amount of coal that an engine would pulling a r^ular freight train. He 
you will find, if you allow them six miles while on duty, there will bet gi 
variation, and any road that does a large amount of light switching will 
compare favorably with one that does a large amount of heavy switdiing^ i 
consequently you will not arrive at a fair comparison with thediflRuentroi 
It seems to me you should adopt a certain system where yoa bum eosl 
wood, and let the miles for light switching be proportioned by the amooo 
fbel consumed, and where you are doing heavy switching you may take y 
six miles an hour if you choose. In regard to the allowance for switching 
the line of the road, it seemjt to me you could get at a fair conclusion b/ 
adoption of an instrument for recording mileage. I do not know anyth 
about them, but I have seen them on steamers, and I believe they are pr 
correct. If a road could have one or two of those, and try one upon e 
class of trains, it would show about the proportion of miles that each ti 
makes, you need run it but a trip or two to ascertain that, and after yoo h 
done that put it on another class of trains. We have been in the habi 
allowing for our engines running way freights nine miles to one hnoc 
and sixteen, which is about seven per cent., or somewhere along tli 
That has been the rule for a good many years. Then, running thrc 
freight, starting from Chicago and running to Champaign, or Champaigi 
St. Louis, or St. Louis to Chicago, where they run through freights we a' 
the miles between the point of starting and the point of destination. I tl 
that is fair and proper. If we compute this on the same basis we can ai 
at a fair comparison and at a fsir conclusion, but unless we do this you 
find this whole thing will be swept out of existence. Prior to coming hi 
had a conversation with some prominent superintendents in relation to 
matter. In fact, I sent them a report the same as I sent to Mr. Wells, an 
quested that they would lay it before the Convention of Superintend* 
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ThqrpromiBed me they woald do it, but the superintendent to whom I sent the 
piper on coming to leaye his office found he had mislaid it, and of course did 
not lake it with him; but he told me he brought the subject up and they had 
wiQeited OS to adopt a plan, and if it was a feasible one thej would take it 
op tt their next meeting of superintendents and would request that to be 
adopted, or would make such changes as they thought neces^ry, and would 
mputi or instmct their master mechanics' to follow that rule. If they do 
tkt) if we can get the superintendents to take hold with us in this matter, 
weean then arriTe at something that will be reliable. There is another ques- 
tion while upon this subject. We publish, all of us, our monthly reports. 
That is ezpensire, both publishing and mailing. Why not adopt some rule 
and let OS send a copy to the Railroad Gazette or some other i>aper, and let 
them pat them all into shape there and publish it to the world ? That will 
me oa a good deal of expense in sending these reports round. It costs us 
two, three, or four dollars every month for postage stamps to mail these reports 
off to the different roads in the country. It seems to me if we could hit upon 
tone plan of that kind, whereby we could call that paper the organ of the 
Anodation, and let them complete and put these reports altogether so they 
woald be intelligible, every one can compare without this expense of sending 
ihemout. I prefer printing ours, and giving each engineer a copy, so I can 
Mjtohim, ''Here is a copy of what you have done, and what every other 
ngineer has done upon the road, and if you have not done as well I want to 
^w why. Tou are both running the same kind of engine and upon the 
wnedaas of trains.'' It strikes me if we could get hold of the matter in that 
way and have it published in some paper it would save some expense. How- 
ever, that is a matter for the Association to consider, and it is of very little 
moment to the railroad companies. 

Mr. Maykes, Selma, Borne & Dalton Railroad — I agree with Mr. Hayes 
la all his remarks, but he has left out one thing I would like to have heard 
him make some remarks upon — that is, a better classification of expenses for 
Kpain. 

Ths Prxbident — The question is on mileage. 

^* Hateb, Illinois Central Railroad — I suppose it includes everything on 
(oat aheet ; everything connected with the performance of locomotives pub- 
*^ in the sheet. 

^^ Fbksidxnt— I did not so understand it. 

Mr. HiYJiEB, Selma, Rome & Dalton Railroad — I supposed it included the 
whole aheet. There should be a classification whereby each and every one 
^ figure upon the same basis and charge repairs up from the same stand- 
^^ On the column of extra repairs we can all differ. My own idea la 
^ ^w out that column entirely and charge the whole up to repairs, and 
^^1 oorning down to the cost per mile run, let us show the whole thing. I 
^ ( know that I have any particular plan to suggest ; I bring the matter 
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op to hear from some of the older master mechanics. I think it ii m 
important question. It is to me. I consider myself a yonnf member and 
woald like to be informed. I would like to hear from memben of the Con- 
Tention, particularly men who have had the experience of our friend Hufn, 
on some classification whereby we can be governed by the aame nilt ii 
charging up expenses. 

Mr. Robinson, Great Western Railway — ^If Mr. Hayes will allow whst ht 
has said to stand in the form of a motion, I would like to second it. 

The President — ^There is a motion before the CouTention now. 

Mr. Robinson, Great Western Railway— In regard to oompatlngthe mile- 
age, I think it may be useful to state the way we arrive at oar switching mt 
Tice on local trains. We obtain the conductor's report of every train and Um 
driver's report. If they agree we accept them ; if not, each case is inmti- 
gated. In that way we get the number of hours. On onr switching eogiMi 
we have this rule : The station masters have to report to the assistant lltps^ 
intendent the number of hours they require a switching engine to be oa 
service. About once a month I make very strict inquires into the boon re- 
quired by each switching engine, and by looking into the matter if I find 
any man is not fully employed, his case is brought before the superintendeoti 
and the engine is sent home perhaps an hour earlier; so by keeping a itrifl< 
lookout on the work done in yard service it seems to me engines will not b< 
laying out doing nothing and filling up performance sheets. Engine drirer 
are apt to think that they can sit down on the engine and have a sleep, o 
read the newspaper, and have their time go on and get their wages and hav 
the mileage reported; it satiflfies everybody as far as it goes, but it inter; 
incorrect so far as comparison is concerned. We are satisfied that the ml 
we have is a good one until we find a better one. The recommendation! < 
the Committee I think are very moderate and very liberal and very mnc 
to the point. The subject, it seems to me, is very difficult, but not moredi 
ficult than it is important. The difficulty I see in the case is in each ro» 
comparing with previous statements. A master mechanic will take a positic 
on a railroad where he has had perhaps three or four predecessors. Th 
superintendent and president are very fond of comparing the result of thi 
person's management with his predecessor's management, and unless he : 
very careful, if we begin to reduce the rate of mileage it would look bad fc 
the reputation of the person in office. That will be a g^eat objection to an 
alteration being made. I think it is very important that the matter shoal 
be recommended to the attention of the superintendents, that they mt/ a* 
the necessity of making the change, and if it is worth the expense thesheel 
could be got out in two forms — one for the use of their line and the other fo 
the whole country. In that way we could get over the difficulty, and if ^ 
do that I think it makes a feasible way of overcoming a difficulty whld 
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^hi othenrlM be considered insarmonntable. In r^^d to constniciion 
xooBty mj opinion in regard to construction and repairs is this, and I am 
me oot bj the experience of the old country, and the same plan is in oper- 
Ion in Oanada: We say if 70a destroy an old construction and replace it 
ith t new one, the charge to capital account, or what you may term oon- 
racUoB aoeoant, is the difference in value of the old construction when it' 
n new and the new construction. What was the old construction worth 
hen it was firrt pot in ? One thousand dollars. What is the new one going 
eoit? Two thousand dollars. Charge to construction, one thousand dollars. 
' I take an old tank house — they are always being pulled down — ^if I pull 
)vn an old tank house worth two hundred dollars and put up a new one 
orthtwo thousand dollars, I would not charge eighteen hundred dollars to 
HMtraciion account, but I would say what was the worth of this when it was 
At Dp. I would say one thousand dollars, and the difference to be charged 
capital b one thousand dollars, and I mutft charge old maintainanoe account 
Uh the eight hundred dollars, for if I was to replace it as it was there is no 
bvge to capital. Whatever increase of value I put upon it is charged to 
MBtraetion. The stockholders say, ''If you go on increasing your cap- 
ttltoooant, by charging what belongs to repairs, in fifty years the line will 
■spat down at double what it is worth ; but if you confine yourself to charg- 
Bg v tbe advance you have made over and above what originally existed, we 
Inlltll the time have the value of our money represented in stock in our 
^^^" I wish to be clearly understood that it ia the difference in value of 
^old oonntniction at the time it was first built, and not at the time you were 
■nproTing it or putting up the new one. That applies to locomotives or any 
ortion of the rolling stock. 

^flx Sec&etabt — That is what is given in the report — the difference be- 
^®en the price of the old one. 

'*'''• HoBiNSON, Great Wf stem Railway — When it was new ? 
^^K Secbetabt — The difference between the price of the old one and the 
'n»achine. 

*''• ^toBiNSON, Great Western Railway — ^What I say is the difference in 
* ^hen it was new. 
*^ Sec&etabt — ^That is the report. 

^^' ^ELLS, Jeffersonville, Madison & Indianapolis Railroad — ^I wish to 
^ '^crd in explanation of that matter. It is my intention to stale the 
'^ ^f the old machine when it was new, the same as Mr. Robinson suggests, 
^^ tliat is not embraced in the report, it ought to be. That was my inten- 
** A¥e mean to charge to new account the difference between the old en- 
^^Uen new and the present new one. If the present new one is worth 
B thousand dollars more than the old one whenit was new, the five thou- 
^ ^ollan should be charged to construction. 
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Mr. Hates, lUinoia Central Eailroad— Ferhapt I coald illmtrala tli 
question by staling that last year we sold an old engine after haTing nbiai 
her. She was an engine that cost about se? en thousand dollars original I, 
That was a good many years ago ; fifteen or twenty yean ago. We sol 
that engine for nine thousand dollars after rebuilding her. We tbeo sfte 
selling her, went to work and built a new one which cost twelta thim— w 
dollars; three thousand dollars of that new engine was charged to repain 
We sold the old engine for more money than it cost originally, and thedifir 
ence between what we sold that for, and what it cost to build the new oos^ wm 
what we charged to the repair account. There was one question I did aol 
speak of before ; that is, the wages of engineers and firemen runnii^ switch* 
ing engines. We haye upon our road three or four engines— 

The President — ^We have a report upon engineers and firemeawkifik 
will come before the G>nTention. 

Mr. IIates, Illinois Central Railroad — ^This comes under the head of tUi 
report. We charge the wages of the engineer and fireman on one ilMiti 
The wages of our switching engineers and firemen, where they are mnniig 
day and night, we find, amounts to ten or eleyen cents a mile, while wilk 
the engineers on the main line it is from five to six cents a mile. Hence itii 
necessary that we keep the mileage up on switching in order to compeniiti 
for that difference in pay per mile run. When we come to look at the pay of 
switching engineers it is enormous, yet we are allowing them very few 
They will run for the whole twenty-four hours and not make as many 
as one running a train a day. That should induoe us to keep the switduBf 
hours as high as possible. 

The report of the Committee was adopted. 

Mr. Setcuel, Little Miami Bailroad— Offered the following resolotioei 
which was adopted. 

Ruofvedf That the Secretary be instructed to communicate to the Afloeia* 
tion of Superintendents the action of this body in regard to the milea|[eof 
engines, and respectfully ask that it or some similar arrangement be adopts^ 
in order to secure a uniform system of mileage and charges to enginei is 
monthly performance sheets. 

Mr. Jackson, Rome, Watertown & Ogdensburg Railroad — I now mort 
that the alteration be made in that report which has been referred to. 

The Secretary — That report is just as Mr. Wells stated. I undentand 
it as Mr. Robinson does. 

The report of the Committee on the Application of Compreasioa Brak« 
was then taken up and read by the Secretary. 
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fiSPOBT OK APPLICATION OF COMPBE8SION 



^AtAmeri&m BaUway MaUer Ilechania^ AMOciation: 

OlNTLiMSN — Your Committee, to whom was referred the subject 
^ "Applicatioii of Compression Brakes," having received thirty- 
^ xeplies in answer to circular questions sent out by your Secre- 
^)beg leave to note that there is evinced great interest in the 
ttiadi of the master mechanics of this Association in all inventions 
ttii tpplication of brakes that will tend to lessen the danger of the 
tevellDg public, and by their use prevent accident and loss of life. 

Twenty-one master mechanics report as having in use on their re' 
9^ve roads compression brakes, eighteen have in use the *' West- 
laghonae Atmospheric Brake," one the " Creamer," one the ^'Olm- 
>tflid Electrormagnetic," and one the *^ Electric;" no name given of 
^ liUer — either of road or brake. 

Mr. Setchel, Little Miami Bailroad, in his elaborate and detailed 
i^ort in answer to your Committee's inquires, says : ** That they have 
iix^oarB equipped with the Westinghonse air brake; have been in use 
^ jetr and work uniformly well ; and cites a case of his own personal 
^^Wration where both life and property were saved by the use of 
^ brake, and makes note of several other similiar cases; that in his 
<finion when the subject of brakes of this kind is thoroughly exam- 
^, there will not be found as one of its advantages any diminishing 
tt wear of wheels, etc. The ' Loughridge Brake,' formerly in use on 
«i« road, proved worthless and was thrown aside." Mr. Setchel fa- 
vors placing the braking power in the bands of the engineer, though 
^ tk same time does not advise the abandoning of the hand brake 
<^brakemen. In conclusion he says, '^that a train can be stopped 
^A the Westinghonse air brake before the brakeman can get out of 
^ oar," yet there are many improvements that can and should be 
hade. 

Mr. Coolidgo, Fitchburg Railroad, reports twenty-one cars already 
^nipped and twenty more being equipped with the " Westinghonse," 
uid have been in use three months, and consider them reliable. No 
nveptible reduction of wear of wheels noticed, and b not in favor 
rosing brakes controlled by engineer entirely. 
8 
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Mr. Skidmore, Lonisville, CinciDnati & Lexington Railroad, mji 
We have in nse on our road six express, seyen baggage, and eightee 
passenger cars equipped with the Westinghonse, in use five montb 
and so tar as able to judge for the length of time eonsidar it leliahk— 
has prevented the killing of stock many times. Had in use abeti 
twelve years ago a brake (Moor's) controlled by engineer ; abandoiid 
on account of chains breaking under cars. Is in favor of a braktto 
be used in case of accident only to be controlled by engineer. 

Mr. White, Evansville & Crawfordsville Kailroad, reports elm 
cars equipped with the Westinghonse, in use four months, with seM- 
ing good results, and says : *' The time we have had thera invseiSI 
hardly justify a report on them as yet." 

Mr. Tier, Lake Shore k Michigan Southern (Toledo Difim), 
reports : *' Have had the Westinghonse brake in use ten noatti; 
are very delicate and need close attention." Does not favor thsv* 
of a brake to be used in case of accident only by the eDgineer, W 
prefers to place the braking power entirely in charge of engiMer. 

Mr. Britton, White Water Valley Railroad, reports all of itiptf- 
senger equipment equipped with the Westinghonse, and it is perftrf) 
reliable; preventing the killing of stock a daily ocourrence, aodfil 
pay for itself in a very short time for this purpose alone, and hs 
never failed with them. The " Creamer " brake was in use fbrmerlj 
could not get the brakemen to attend to it properly. It was vf^ 
quite successfully, however, for some time. Prefers the brake poW^ 
should be placed in the hands of the engineer at all times. In eoi 
elusion says : " I am much pleased with the working of the Westin] 
house brake." 

Mr. Griggs, New York & Oswego Midland Railroad, says : "^ 
have the < Creamer' brake on fourteen cars ; have heard of their appl 
cation by my engineers when they have saved much property afl< 
possibly, life ; are not always reliable, as brakemen neglect to htfi 
them adjusted and wound up ready for action." Is in favor of plad^ 
the braking power in control of engineer. 

Mr. Boon, Pittsburgh, Fort Wayne & Chicago Railroad, reporto 
^' We have in use on all our passenger cars the Westinghonse ai 
brake, about one hundred and thirty cars ; and since using the i: 
brake our defective wheel account has fallen off faWj seventy-fii 
per cent." 
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Mr. Janriet, Chicago, Burlington & Qainoj Railroad, reports sev- 
ntjr-fiTe to one bandred cars as equipped with the Westinghouse, 
nd gives as his opinion, '* that the wheels wear out faster." 
f Mr. Hill, Srie Bailway, reports as having in use on one of their 
iieil trains the brake known as " Olmstead's Eclectro-magnetic Car 
Biike," which has given perfect satisfaction, and he believes has many 
liviotages over any other brake. Unlike other brakes it can be appli- 
ed ftom any part of the train ; from the engine, baggage car, or by the 
wichetor in any one of the cars. With this brake every car is inde- 
fndettt ; oonseqvently, if any one should get out of order, it does 
Mt ifltet the efficiency of the brake on all others. Mr. Hill reports 
one ease where this brake prevented a serious accident, and to his 
bowMge it has never failed to work well at all times. Is strongly 
ia &Tor of placing the braking power entirely in the hands of the 
Mpieer. 

Mr. Philbriek, Lawrence, Leavenworth & Galveston Railroad. 
Alt their road is about to equip with the Westinghouso brake. 

Tovr Committee, having given a limited number of extracts firom 
ttfareot reports received, beg leave to more particularly ask your at- 
Mbn to the synopsis report hereunto attached, wherein is noticed 
i^ their respective heads the opinions of the few who have seen fit 
tei^ly to your Committee's inquiries. They would also add in their 
•ta eonneetion that the conclusions arrived at are : That in the use 
^ the compression brake serious accidents have been prevented, and 
^ Kfe and property saved. 

Ib regard to reduction in wear of wheels, etc., opinions differ, as 
^ be ohserved by reibrence to reports from Mr. Boon, Pittsburgh, 
'ert Wayne & Chicago Railway, and Mr. Jauriet, Chicago, Burling- 
^ i Quincy Railroad. Tour Committee would conclude that the 
mdng power should be placed under entire control of the engineer, 
tt<ngh at the same time not by any means advising the dispensing 
of the ordinary hand brake and brakemen. 

Respectfully submitted, 

A, MITCHELL^ 
CHAS. GRAHAM. 
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SECBETABT'S LETTEB ON <X)MPBESSION BBA.KE& 

A. MUek^t JSig., Ckairman of CommiUee on Comprestum Brakm: 

DsAR Sib — We have the Westinghonse air brake in me oi 
road on all passenger trains (abont sixty oars). It has been al 
year since the first was put on, and on can it works uniformly 
It requires but little more care than the ordinary hand brake. 
air cylinders require a little oil often, in order to prevent the brake 
sticking after being put on, and a^o to prevent the use of too 
air in applying them. This sticking, or failure of the brake to 1 
quickly, is to some extent an objection in approaching wood an( 
ter stations, where it is required to stop at a certain point; b 
making ordinary stops at stations, where that exact nicety is nc 
quired, the air may be let off before the stop is fully made, an< 
motion of the train will in a great measure relieve the tenden 
stick. I think it may be safely stated as a fact that with the leq 
amount of air in air drums the brake works well. The difficulty, 
present constructed, lies in the failure of the auxiliary engine woi 
the air pump to work regularly. When everything is nicely adj! 
and well oiled, it works well. But to keep it in this fine woi 
order is more than it is possible for the engineer to do at all t 
and frequently it is necessary to start it by hand several times bet 
stations to keep up the supply of air. This takes the attention o 
engineer from the track, and is extremely dangerous. This can, 
ever, and should be avoided. There is no occasion for this ooi 
cated piece of machinery to work an air pump on a locomotive f 
you have any motion desired, and where the power required to 
it will operate as a retarding force to the momentum of the trail 
thus avoid the loss of power necessary* to work the present stj 
pump. It is claimed as an objection to this, that the air pump 
be independent, so that the air reservoir may at all times be chi 
ready for use. I do not think this point is well taken inaamoc 
every engine will run far enough and occupy a sufficient lengt 
time in doing it to fill the reservoir with the necessary amount o 
before starting with the train, and it would be difficult to imagii 
case where air would be needed when it could not be supplied 
pump worked by the engine in mation. 
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The Westioglioiise Air-brake Company should see that this really 
Ttloible brake is relieved of this incubtts as soon as possible. As to 
the SETiDg of life and property by this brake, I do not hesitate in the 
lent to say it has done both of these since first applied on our road. 
IwOI mention one instance where it saved property and possibly life. 
Hm latter, of course, can not be positively known. By an oversight 
in the conductor of a fast passenger train in not informing his en- 
giuer that the switch at M. would be opened for them to enter a 
flde tnek, meet and pass an approaching train, the engineer, having 
nieient time, concluded to run by the station and back in on the 
oAer end of the switch. As he approached the station he applied 
the brake to see if all was right, merely taking up the slack of 
tnin, and then letting it off, and as he did so he saw the switch was 
open and ears standing on the track ahead of him. He applied the 
hnke. The passengers surged forward in their seats and remarked, 
** Something has happened." Being on the train, I stepped forward 
to see what was the matter, and found the engine broken loose from 
the tender and standing about fifty to seventy-five feet ahead of the 
tnii, where it had run into some cars, breaking the pilot and doing 
MRne other slight damage. The train had not touched the cars, and 
& eagine had been snapped, like the cracker off of a whip, from the 
Mer and received all the damage that was done. There is no doubt 
l^t that in this case both property and lives were saved by the use of 
^i> brake ; and there are many other instances — if the truth could 
ho known — where accidents have been prevented. And on the 
other band, there is danger in the use of this and all other brakes 
oontrolled entirely by the engineer. For example, if in running a 
te train on a down grade the engine alarm sounds, the train must 
ho stopped. It may be that a car is off the track ; and if so, the 
*^er the train is stopped the better. Many cases might be cited to 
*how that if the train had been stopped soon enough it would have 
°oen saved from going down the bank, or into a bridge, as at Carr's 
^h, Angola, and recently on the Columbus, Chicago & Indiana 
Antral Railroad, where the train ran down the bank only after run- 
^ng fix enough to have stopped twice had the brake connection not 
^^ been broken, killing the fireman and fatally injuring the en- 
S^r. But suppose, instead of any of these, that the alarm sounds 



and the train has separated. The bell's wild anties maj aaj stbop? 
and the brake is applied and the train is telesooped. Thb is not 
aginary. Trains are oflen parted in running, and if in IIm 
it 18 difficult to tell whether the train has parted or a ear off 
track, or a refractory passenger to be ejected is the cause of ^bB 
alarm. Two accidents of this kind have happened with us wiAin tli^ 
last year, but fortunately resulting only in a few broken platform^ 
and draw bars. Another accident was prevented by the alarm fail* 
ing to sound as the train parted, and the engineer disoovered it t^J 
the working of his engine, after running some distance. A Buab^i^ 
of accidents of a more serious nature have occurred on cooBeeti^g 
lines from this cause, which, I presume, will be reported to y^w 
Committee by the proper authorities. 

I am aware that it is claimed that the use of brakes of this kiiad 
diminishes the wear of car wheels, but I think when this snbjeet has 
been thoroughly examined that this will not be numbered as one oi 
its advantages. That the natural tendency of the use of the bimfcc 
in the hands of the engineer is to make quick vtops, I think wiU no4 
be disputed, and he can not, like the brakeman with the hand haMm^ 
look and see when the wheels are being slid, and if the ean 
empty they will slide easy, and vice vena if loaded. It is bo 
common thing in using the Westinghouse ur brake to see the 
of empty express cars sliding, while those of the loaded can do Boi 
But if the slipping of wheels were no more frequent than with tkt 
ordinary hand brake, in proportion to the number of brakes applisd^ 
the general wear of wheels must be greater ; for with the Westing- 
house air brake, as well as with all others controlled entirely by (hi 
engineer, the brakes are applied to all the cars on the train, wherMi 
with the ordinary hand brake it is never applied to express and big- 
gage carB, and frequently to not all the passenger cars; and the wmt 
of course would be in proportion to the number of wheels to whiek 
the brake is applied. A number of roads that were the first to adopt 
the atmospheric brake applied it to the tenders of the engines ii 
well as the cars ; but it was soon found that the fact of the tenden 
being loaded only about one third of the time caused so much slip- 
ping of the wheels that it made a considerable increased expense is 
keeping up repairs, and but few roads now use it in this way. Have 
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id some little ezperieoce with the Loaghridge hrake, but it has 
Ben thrown aside as worthless. I have seen in my experience 
DthiDg to compare with the Westinghoose air brake. 
I do strongly favor and urge the adoption of the practice of put- 
jigthe braking power entirely in the hands of the engineer. I 
void not advise doing away with the hand brake or the brakeman, 
St the braking can be done ordinarily better by the engineer, os- 
^ally in the night; for he alone has a proper conception of the 
peed of the train, the condition of the rail, and the distance within 
rhich he must stop his train. In a case of extreme danger a train 
an be stopped with the Wcstinghouse air brake before the brake- 
tin can get out of the car ; yet this is in its infancy, and there are 
iany improvements that can and ihould be made, but it is undoubt- 
dlj the true principle, and it tauzi^ it is hound to succeed. 

Very respectfully, 

J. H. 8ETCHEL, 
Jfcwter Mttiyoiiiic LiUle Miami Baiiroad. 

Mr. Boon, Pittsburgh, Fort Wayne & Chicago Bailwaj — ^The statement 
nd« in reference to the wear of wheels, which has not been sustained by 
7 other members of the Ck)nyention, I wish to dbrroborate. On the Fort 
tyne Railroad the WeatinghouHe air brake was put in April, 1870, and 
tt mn daring that summer on fapt trains. We tried it on trains making 
ohablj the fastest schedule time made in America. After we commenced 
ing them I noticed a decrease in the return of defective wheels. There 
a complete record kept of every wheel put on the road ; the time it is 
It in, when it is taken out, and the cause pf removal. I noticed in the 
Mithly report a great falling ofi' in the number of condemned wheels, and 
Plaited the shop to inquire why there was such a decrease in the number, 
d I became 8atis6ed it was from the use of the air brake. Our trains make 
■mileage of three thousand miles per week, and before we commenced using 
* air brake we would average twelve hundred new wheels a year. Since 
^ have used the air brake we have averaged about four hundred. That is 
I We used last year. There has been a continuous falling off. During the 
Bvitb of April and May our passenger business has been extraordinarily 
^wy. During the month of April, out of the passenger stock, there was 
^ pair of wheels taken out — one defective flange. During the month of 
^y there was one pair taken out. If it is not caused by the air brake I 
■* t know how to account for it. 
"^^•Haybb, Illinois Central Baiiroad— I would like to ask Mr. Boon 
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whether his road is now using the same make and pattern of whiel tbt ikc 
were before the adoption of the Westinghouse brake. 

Mr. Book, Pittsburgh, Fort Wayne A Chicaflro Railway— Our wtd 
Ufling tlie same wheels. All the wheels are made by the Bamapo^k 
Works ; no other kind of wheel used. 

Mr. Setchel, Little Miami Railroad — I am willing to admit all Uiepi 
fections of the Westinghouse air brake, but I don't think the iaringiiit] 
wear of wheels is one of them. I will tell you why. In the fint platttl 
Westinghouse air brake is applied generally to all the cart in the train. . 
using the ordinary hand brake it is seldom or never done ; yoa cany oae 
two brakemen and brake on perhaps two or three or four cars in the tni 
and that is all. On the baggage, express, and very often on an eztit p 
senger car or two, there is no breaking done at all. Certainly, allowing It 
it docs as well, so far as the saving of the wear of wheels is concenicd, 
compared with the hand brake, it must have a falling off, from the ftel th 
it Ih put on more wheels on the train. Then, on the other hand, yoa cui 
watch the brake; you can not watch its action as accurately as yoa en t 
liand brake. With the hand brake the brakeman puts on the brake ii 
leans over to see how it is working, and after he has tried the brake onoB 
twice he knows when he is sliding the wheels and when he is DOt;H 
when he is sliding them he lets it off a little ; but with the air brake I 
the natural tendency of all engineers is to come into the station with a n 
and make a quick stop. Every engineer who knows he has a reliable lin 
is desirous of making q^ick stops. I have noticed it two or three ti* 
coming from Cincinnati here, and have seen three or four wheels sliding 
the train. I can not see how this helps the wear of the wheels any. It ii 
more wheels in the train and the engineer can not see when he is sliding 
wheels, and therefore it seems to me the wear must be greater. Then, ag 
there is another thing: On our fast passenger or through trains there ai 
great many express cars drawn. If the brake is equipped to properly br 
on a loaded car it will slide the wheels on an empty car, and it is genen 
on all the cars in the train. Again, it is placed on some roads on the tai 
The tanks are run about one-third of the time about one-third loaded, 
whenever the tank is not loaded, unless the brake is applied very Ii 
it will slide the wheels. In fact I know of a number of roads where in 1 
Uf^ing tlie brake they put it on the tenders and have since taken it off. ' 
brake was supplied to me and put on tenders, but I objected to it v 
strongly and I have got the brakes on hand. I would not put them on an 
any circumstances, unless ordered by the superintendent, which I have 
fearK of, or any other superintendent who has examined the matter carefo 

Mr. Elliott, Ohio & Mississippi Railroad — I differ with Mr. Betchel 
regard to the wear of wheels from these brakes. I am satisfied the wh( 
wear longer because the brake is applied to all the wheels in the train; 
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tbt is not the point that I think of roost mjrself in regard to this brake. 
Tbe principal thing for ns to reach is lo find oat which if the best and most 
nKaUe brake of all the brakes that are in the fiands of the engineer. The 
time leems to hare arrived when it seems to be almost absolutely neoMsary 
tliat we shonld have a brake in the hands of the engineer. Three years ago 
there wu not anything of the kind in use ; now there is one kind or another 
en trill on all the roads in the country. On our road we are trying three 
^flerent brakes that are in the hands and under the control of the engineer, 
•od eo far as the wear of the wheels is concerned there is but little differ- 
tnee. We have the Westinghouse air brake, the Ooodale steam brake, and 
tbnke operated with one cylinder under the tender, running through the 
tnm with a chain, that is doing good serrioe. The whole question seems to 
ne to he which we can rely moRt upon, so when we want a brake we shall be 
ioreto have it. We have been using the Westinghouse brake ten months on 
twoof our through trains and it has given very general satisfaction — however 
it hu failed at times. It would run perhaps three months, and there was not 
■di a thing as fiiilure, and then the air pump would begin to stop. Of 
ooone we coold hardly account for it. Then it is a rather complicated piece 
of Bechanism. We commenced having trouble with them at that time and 
h&ve had more or less trouble since. However, as a general thing, it works 
vdl, and my impression is there is a great saving in the wheels if nicely 
*4iwted. Ton can apply just sufficient force not to slip your wheels — that 
II whit we want to avoid — and there is always more or less of that in the 
htttdeof brakemen. There is more or less setting them up as tight as they 
^eetthem ; bot there is a limit to the air brake. I believe this subject of 
^^^ was not continued until next year. I think it would be well to con- 
Hnne the Committee for another year on this subject of power brakes, and I 
voild make that motion if it b in order. 

Mr. Haycs, Illinois Central Railroad — Before the Chair puts that ques- 
^ I would like to ask whether it cuts off all discussion at the present time ? 

^t Pbeudkht — ^No, sir. 

^he motion waa agreed to. 
^ Mr. Hatcs, Illinois Central Railroad — I would like to say a word or two 
w reply to our worthy Secretary in regard to the wear of wheels. This, 
"owerer, is more theory than from practice. We have just adopted the 
''^^inghouse brake upon our road, but have not got it fully in use on all 

^r trains; but I can readily see that the Westinghouse brake, or any 
^j*^f brake under the control of the engineer, worked by power, that is com- 
r^^y under his control, that can be so regulated that you can apply the 
^«€ to every wheel in the train, will caufte less wear and tear to those 
/^It than when it is applied by unskillful brakemen who are liable to slide 
^ wheels upon two or three cars at a time. Now if you start with the tender 
. ^OQr engine and apply the brake there, and graduate your power then 

^e beginning just in proportion to the weight held upon that tender» 
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when it is emptj, how are jou going to slide thoee wheeliT Do t 
samo npon every other car in the train, and the reauU ia the pof 
exerted upon these wheels is three times what would be exerted bj or 
nary brakemen, and yet you need not slide tlie wheels. That bet 
the caae, I can see why wheels will wear a great deal longer. Tbal 
merely my theory in the matter (not having had any experience); bat I kn 
that with nnRkillfnl hrakemen we have hod to put in wheele thai cost twei 
dollars apiece after mnning one trip; but with the Westinghouse brski^ 
far as we have used it, I have not seen a single wheel spoiled. If by nnsk 
fiol workmanship you get your brakes graduated wrongly and apply too mi 
power yon can spoil any wheel. I can't apply a brake half as strong as so 
of the Irish brakemen that are employed. They will slide the wheels «f« 
time. I think the theory of the Secretary is incorrect, and I think yoa v 
find the experience of the gentlemen here will contradict it. I think 
having a brake perfectly under the control of the engineer it can be so 
ranged nnd so graduated that you need not spoil a wheel in twelve monl 

Mr. Flynk, Western & Atlantic Railroad — I have had some experie 
in the use of the Westinghouse brake ; we have had it for six months oe 
our passenger trains, and I must agree with Mr. Hayea. We find no di 
culty in spoiling wheels, and less difiiculty than under the old system of 
hand brake. Our worthy Secretary spoke of the tender; I foand that di 
culty at first, but it was very easily overcome. I have changed the woo 
brake to an iron-shoe brake and from that time have had no difficalty wl 
ever. I am in favor of having the brake under the control of the engin 
I have cautioned my engineers in going into stations, or when they used 
brake to prevent killing stock, not to throw h on with such force as to i 
in going a very short distance. They are well pleased with the bn 
At first they had some objection to it ; it was a new thing to them and a i 
thing in our country. So well sntinfied are we with the Westinghouse br 
that every road in our section has adopted it. So far as my observal 
goes it is the best brake I have known, und I am very well pleased witi 

Mr. Setchel, Little Miami Railroad — I intended to say just enongl 
excite the indignation of the advocates of the Westinghouse air brak< 
create discussion. Last year the subject was brought in here and pai 
over without a single word being said about it. We took it and swallo* 
it right down as the best thing. I believe in the use of the brake ; I 
lieve that it is the best thing that has been used, but I wanted to 1 
some discussion. I wanted to hear all sides of the question. We hai 
statement from Mr. Hill in the report that he has a brake in use on a I< 
train on his road that has proved itself perfectly reliable ; that it can be 
from any car in the train without affecting its operation on any other 
in the train ; and if that is the case it is possible that that may be cqui 
^ the Westinghouse air brake ; it looks a little like it, I eonfess, bat un 
that brake b equal to it I have never seen anything that is. I like it 
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bye had it i^ use eighteen months. I know it is worth the trouble and 
eoitin Baring atock alone. I was on a train not three months ago where I 
bre no doubt it sared the lires of passengers and a great deal of damage to 
tiie rolliog stock. In approaching a station, the engineer felt his brake to 
Me tbt it waa all right, merely taking op the slack of the train and then 
letdDf it off; as he did so he saw a switch was open and can standing on the 
lidetnck, and immediately applied the brakes again. As he did so, the 
f&uk of the train, being concentrated on the ^ngine, snapped the engine 
from the train. The engine went forward and run into the cars, smashing 
flie pilot and front end and smoke stack, but the train and tender were not 
hort. When the engine parted from the train it broke a two and a quarter 
iadi holt by the application of the brake. There is no doubt in that case 
Htcs and much property were saved. I have often been running upon en- 
giocB myself when I was satisfied that horses and cattle would have been 
killed if it had been for the Westinghouse brake. But I think that it is not 
hecoming for us to take an important subject like this and swallow it right 
^own, and not say a word about it. So far as the wear of wheels is oon- 
ttrned I belicTe just as Mr. Hayes says, that it can be graduated so that it 
vill sare wheels in the wear, but on some roads I am satisfied it is not prop- 
^7 pot on. In coming here I stood on a train between the back baggage 
ttr and the front passenger car, and in three stops out of four all the wheels 
w thoie two cars were sliding when the train stopped ; that is not the fault 
of the brake at all, but it is the tendency that engineers have to rush in and 
B^e qnick stops, applying the power all at once. That is the trouble. If 
70Q apply the brakes to a train in season you can stop at the same point, 
thehrake being applied to a greater number of wheels ; but if you apply it 
vhen 7011 have got only half that distance in M'hich to stop, you have got to 
(Qton doable the power to stop your train, and you slide your wheels ; but 
^ hrake can be so arranged that it will not slide the wheels, and put in the 
hands of careful men with positive instructions that they shall come into 
B^ions slowly, and in this way it can be made a good thing in saving 
wheels. 

Mr. BoBnrsoN, Great Western Railway-^-I quite concur with the Secre- 
^ in his position. I think it would be a good thing for some of us to im- 
Hine that we are opposed in argument to draw the members out. For my 
l^it I have watched these brakes and studied them with a great deal of in- 
**'*»^ We have tried two or three brakes and have thrown them all away, 
*^ We are waiting for some other roads to take their share of the xperiments 
■^fope we decide. There is only one point I wish to refer to now which it 
^7 be Qseful to speak of, and that is this : If I had any doubt (I am not 
^w speaking of the Westinghouse or any other particular kind of brake) 
^ wheels were going to be skidded under the tender or the baggage oars 
^ ^7 other part of the train, that is if the cars were to be loaded at on^ 



124 

time and emptj at another, I would regnlale the brake lo tilit it oooldiot . 
skid them when the cam were loaded or emptj; that is to say, if the bnb 
is regulated as if thej were all empty they could not skid the wheekwtk 
train whether loaded or empty. I think a brake where the power is spplid 
to all the wheels Is more beneficial than where the brakes are applied to tfo 
or three car8, skidding the wheels, because it would be a partial bnldlf 
on every wheel instead of wholly braking on two or three wheels. Aa lUi 
can be done by the Westingliouse brake it is only a question of mcchaiidl 
skill, and I think it is unbecoming for us to think that we can't cooUolt 
simple mechanical appliance of that kind without fearing the reiaU ooov 
rolling stock. 

Mr. Eeeler, Flint & Pere Marquette Bailroad— The Westinghoose bnb 
has been used six or seven months on our road and during that time bM 
never failed. I know that it has saved a great deal of property, such ai ett" 
tie and horses, and probably many lives. We have had a collision since tk 
report was sent to the Committee from our road, where we know if we bed 
not had the air brake we should probably have killed some passangen tad 
the cars would have been telescoped ; but as it was, they stopped and neW 
broke a thing, while the engine was completely wrecked. I lay it all tolbl 
application of that brake. Before we adopted this brake we tried the Ber 
trie brake. I had some correspondence with Mr. Hill in relation to it ; be 
recommended it very highly. We put it on to one tVain of four can tloaf* 
side of a Westinghouse brake, running on the same train, or the same de* 
of trains (I mean the Olnistead brake), and we did not make a saoceesfo^ 
trip in the trial. I think that it was owing to some mechanical defect ^ 
the machinery. I don't HUppose but what the Electric brake can be made ^ 
work, but that was the result of our experiment, and we adopted the Waatr 
inghouse brake and have it on our entire equipment. So far as saving whe0* 
is concerned, before putting it on I don't think there was a week but we h^ 
to change wheels ; after we hud adopted it we stopped with leas power ^* 
each wheel, avoiding the sliding, and we have not chang^ one wheel fro*^ 
that cauAC. I don't see any objection to trying other brakes. I would lil^ 
to hear from gentlemen who have had experience with them. 

Mr. Eddy, Boston and Albany Bailroad — I would like to ask one qn^^ 
tion, not having had much experience with the Westinghouse brake; ^ 
would like to ask the question. If they are not somewhat complicated, a^*" 
if the engineers don't find it constantly annoying them to keep the pump ^ 
repair, and if, in consequence of that, engineers on several of the roads h*-' 
not asked for more pay ? 

Mr. Boon, Pittsburgh, Fort Wayne & Chicago Railway — After two y 
experience, I can state for the information of the gentleman that any 
nary mechanic, aAcr a few days' trial, can thoroughly understand the whc'' 
management, and as for the trouble to the engineers I have not got a na. 
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nnmg it bat #oi]1d ran for ten dollars a month lets rather than have it 
tikco dr. WheD I first pat them on I put a man on to ran them until they 
lotMed to them, and the men'' now take care of them themaelves without 
iBj trooble or watching. Thej take care of them as much as any other pari 
)f the midiinerj, and the men who now run the passenger trains, if anything 
kappenB to their air brake, will not take their engines out until it is fixed. 
SRica we first pat them on we put them on to two engines running fast 
nini; the two engines running opposite had none on, and the men came 
od offered to pay half the expense if the Company would put them on to 
iMMe engines. There is no train permitted over our line except air-brake 
nine. We find that men make better time. The States of Indiana, Ohio, 
Ujaoii) and Michigan haye stringent laws about croesingn; we are obliged 
teonetoadeadstop at every city of two thousand inhabitants and are 
Uiged to stop at railroad crossings ; if we donH it is an ofiense punishable 
f imprisonment. With the old hand brakes the men commenced stopping 
n> miles from the station or crossing ; now they run up to the crossings and 
op within the legal distance, two hundred feet. We find we can run our 
tin the distance of one hundred and forty-eight miles twenty minutes 
ticker than with the old hand brakes, and it makes a difference of forty 
iomcs in oar ranning time on the road. 

Ifr. HuMOW, Bogers' Locomotiye Works — Some time ago, by invitation 
the laperintendent of the New York and New Haven Boad, I took a trip 
•r that road for the purpose of seeing and reporting the working of the 
estbghouse air brake which they were experimenting with. I rode upon 
> lOoomotiTe and watched its operation, and rode upon the cars and watched 
^ operation, to see that they didn't slide the wheels. Now I conceiye that 
ia possible to arrange that brake so that the wheels can not be slipped. 
^ engineer knows when he slides the wheels. The resistance, so far as 
pping the train is concerned, is less than when he does not slide them, 
^ holds hsLck all he can without sliding them. Every brake ought to be 
tuiged so it can be brought to a point that will not slide the wheels, and 
^ Westinghoose brake succeeds beyond any other brake which I have seen 
doing that with certainty every time. Where it is not done it is only a 
ttter where it has been oyerlooked in putting it on and properly adjusting 
B leverage so that the wheels shall not be slipped. After watching the 
^ntion on that road and satisfying myself about all the points in relation 
>t,Imade a report to the su; erintendent that in my opinion it was de- 
^^J the best brake for railroad purposes, taking everything into consider- 
^ which it had ever been my opportunity to witness or become acquainted 
^ They felt as though they wanted all the information they could get ; 
y had aome little trouble at first with the pump not working right and 
^ the air chamber not being regulated so they could get quickly a oer- 
UB tmoant of pressure and no more, and they had trouble in a good many 
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little thingR ; however, they were thingn that were earilj dbTiated, ni 1 
have no doabt at all, bo far as I have seen brakea, that it is at the praMl 
time the best brake in use ; and if I was aboat to run a locomotive^ m I hue 
done in former jears, I shoald prefer it to any other I know o£ 

Mr. Eddt, Boston & Albany Railroad— One gentleman haa aaivflndtki 
question whicli I have asked, for which I thank him very kindly. ImU 
the question and had a motive in asking it, and my motive in aakingilni 
that we have had some little experience with the Wcatingfaonae buke, n4 
some three or four men that are running it have demanded or niged ffQ 
hard that they should have extra compensation for running and lakiBgenf 
of that brake, and are very indignant that they do not get it. I am vdl 
aware of one or two other roads that have had the Westinghooaa appanlfli 
and have laid them aside, or have not put them on, becanae of the ua4cr 
standing that men have demanded more pay where they have the Wotiil 
house air pump to take care of. 

Mr. Shaveb, Pennsylvania Railroad — ^We have our road equipped fnA 
the Westinghoose brake ; we run it on all our trains ; it ia on aome twenty 
seven engines on my division, and we have few men on our road that won! 
be willing to run without it. I have had them tell me time and again with 
the last six months they had rather pay ten or fifteen dollars a month oat 
their pockets than be without it. So far as the trouble b oonoemed in takii 
care of the pump we have none ; all you have got tc^do is to understand t 
thing and teach your men how to use it and they can do it. We did f 
have any trouble with it. 

Mr. CoOLiDOB, Fitchburg Railroad — ^There is one point in relation to ti 
matter that has not been touched upon ; a point that I think ought not to 
left out. In the report I am made to say that I do not believe in plad 
the braking power exclusively in charge of the engineer. I wish to expli 
that the road which I am connected with has used the Weatinghonse bra 
for nearly a year ; that road intersects, in going fifty miles, six dificrent ra 
roads, three of them double track roads ; at three of them the trains sC 
at a point as near as they can get ; they make their first stop at a point 
intersection with these other roads. Soon after using this brake I though 
saw what might be a source of danger from using them ; that is, with a tn 
making these stops, being under the control of one man, if he should fail, 
occurred to me, the results would be disastrous. I saw an illustration of tl 
one day at one of our crcmsings. The train came up (it was an aceommod 
tion train of about seven cars) and when it got within fifty feet of the croi 
ing it was going comparatively slow, eight or ten miles an hour; of courM 
expected to see it stop without going any distance; I hardly thought 
would go ten feet, but it gradually kept moving on until it went half w 
over the crossing. It occurred to me if that should happen with a tra 
upon the other track the result would certainly be a lose of life. I 



tioDed the fact to oursnperintendent and he immediatelx ifieaed an order that 

HtkeK eroannga the traina ahoald be atopped by the brakemeD, which regu- 

kioB it in force now. That ezplaina mj part of the report. Our traina 

anwhoUj under the control of the engineer at other pointa except the in- 

IVMClioa of other roada. Now it ia generally concede that the Westing- 

koM brake ia more perfect than any other one we haTe in uae. It haa 

bm more fally teated. We may find something belter, but it ia generally 

admitted to be the beat at the present time. With that exception I think it 

h better to have the train exclosiTely under the control of the engineer. As 

toilscfficiency, we will all allow if a train ia controlled by five men, the engi- 

neraot only haa the power of those five men but of ten men more. We 

nwMMne years ago on the Pennsylvania Boad a train going twenty-five 

nki aa hour atopped in going ita length. We saw that demonstrated at 

Altoona and other pointa on the road ; but if you put that power in the 

buKbof one man, what ia going to be the result if he faila from any cause 

ibsterer at auch a point aa the intersection of another road ? Some gentle- 

■ca have atated to me that they had aeen in the papers that an accident of 

te kind had oocorred, I think, in New Jersey. That is all I have to aay 

la ifgard to that point. Another point is in regard to engineera demanding 

'"^ W i I ^J ^^^^ ^ <>^ 1*0 consideration whatever ; so in regard to the wear 

^whetb. Thia brake is intended for safety. The public demand it and will 

^▼t it, and the expense of it is an after coa^ideration. We are, aa a body, 

^vyiag to see what ia the best thing. I don't say the Weatinghouse brake ia 

Ibe bnt thing that ever will be, but I say that it ia the best thing that haa 

*^ io eztenaively tried and developed, and I think we will all agree that 

^ boBt thing ia what we want. The consideration whether the engineera de- 

*^ more pay or not ia of little importance. I tiiink we ahall find that 

'''^ligent engineera after uaing that brake will say, ** I will not run if you 

"^t giTe it to me." When an engineer haa had the brake under his con- 

7^} I think in ninety-nine times out of a hundred I^e will say, ** I will not 

^ without it,*' and will feel as if he was risking his life if he did'nt have it. 

"^ 'regard to the wear of the wheels, we might have almost an endless argu- 

'"^^ upon that. I certainly think, looking at it scientifically and mechani- 

*^y% that we must adfaait it ia better to atop a train with friction applied to 

^^T wheel juat alike than to have a strong man here and a weak one there 

^ One man in the baggage car smoking and another one doing his work. 

"^^S*!^ to applying it to tenders, I grant it will be more work to make 

7 loeomotive repaira, but that is of no account What matters it ? We 

^^Ht as well wear out our tender wheels as our car wheels. On the road I 

Connected with it ia applied to the tenders ; it does make some work and 

.^*^ out the ahoe faster and wears out the wheels some faster; but I con- 

^^■* those things are of no account. The mere amount of wages and the 

^^ of wheela I consider of no account compared to the aafety ; that, in 

7 ^Btimation, is the only consideration. 



128 

Mr. Shaver, PennAyWania Bailroad — In regard to slippiDg whM^wi 
hare some brakemea that*don't appear to care how hard thejr draw the bitbi 
if thej only draw them up to the last notch — so with some engineen; boti 
good man on an engine will watch his gauge and put on two or three poaodi 
of air, close his gauge, and put on again. Then when he slackeni np haitop 
the whole train without sliding his wheels. A little instraction to the m- 
gineer in that respect would avoid a good man/ oomplainU if there wm 147 
cause for any in sliding wheels. 

Mr. Sedoley, Lake Shore & Michigan Southern Bailroad — On the roii 
with which I am connected we hare eighty or ninety enginea equipped wUk 
the Westinghonse brake and two hundred and fifty cars, and we are mikuc 
a mileage, with psssenger trains, equal to about ten thousand miles per dqF* 
It has become a standing order, and I am notjallowed to put an engine npoi 
a passenger train ijrithout the air brake. As a matter of safety, with eighiM 
months' experience with the brake, we find it the most efficient and the nutii 
way to stop our trains. We haye nerer had an accident, bat we hare mnk 
a very large number of accidents, when, had we been without the biakc^U 
is impossible to say whst the result would hare been. As a matter of soot- 
omy we find we make a large saving in wheels; instead of applying the bnb 
to one-half of the wheels upon the train it is applied to all, and, oonseqimllfi 
we make a more efficient and reliable stop. Then, as regards ezpenie^ *> 
find it is much cheaper to use the brake than it is to use men for stoppbf 
the trains. For a train of twelve or fourteen cars we were obliged to ran thrw 
or four brakemen ; now, on those trains, we run but two, so it is very euj ts 
see its advantages as a matter of economy as well as safety. 

Mr. Sellers, Late Des Moines Valley Kailroad — I would like togireyot 
a little word of explanation in regard to the Westinghonse brake, which ii 
this : I see by the remarks that gentlemen have made that all concede thtt 
the braking power distributed throughout the whole train is less destnictivt 
to that train than it would be if confined to only a portion of it ; that is con- 
ceded. Whenever we have a mechanical problem to solve, we want, fiK^ 
to take our hypothesis. Now we wish to produce a certain result, and iB 
order to produce that we must have first a power known ; next, an eqitf^ 
distribution of that power; and then, a perfect control of it; those are th6 
only three conditions in the matter. With the Westinghonse brake you haft 
a known, fixed power, a pressure of a certain number of pounds per sqnart 
inch in your reservoir; you distribute that through the train by an elastic 
current of air, consequently each car does its own work. If one car do« 
not do the same work as another, it is a defect of the mechanical working 
it can not be otherwise if it is in order, from the fact that this elastic camn 
distributes itself. 

Mr. Peddle, Indianapolis & St. Louis Railroad — ^I agree generally in tli 
opinion of the gentlemen who have spoken in regard to the efficacy of tbi 
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hnki^ but I think we oaght to criticise it in every way possible. I would 
■tj, in answer to the question of Mr. Eddy, that a short time ago we advanced 
tbi vagea of our engineers. An application was ma^e, and one of the grounds 
VII that the engineers did the braking. I think, with the gentleman who 
luHq)oken upon that subject, that it is a very small matter; but still it is a 
fiul In regard to the expense of keeping up the brake, there is no trouble 
wbaterer about the engineer running the brake, but there is some trouble 
and expense in keeping up the brake; we find the pump apparatus is some- 
wluU complicated. On our road — where we have fifteen engines and fifty 
cm-^e find it takes one skillful mechanic about all his time to keep those 
piuapain order. We have been obliged to order extra valves, and keep them 
onhtad for emergencies. In regard to the action on the road : A short time 
■go I made a trip on a road, and the first station we came to we run about a 
car length past the station. Coming to examine into it we found the rear 
•Inping car, coming from New York — it was then one hundred and sixty 
sntlci from St. Louis — had three or four holes punched into the hose where 
it bad dropped down on to the coupling, and had worn through the rubber. 
The engineer had put on his brake at the right point, but the pressure di- 
nuBkhed so fast he could not get the train stopped. We have had one acci- 
dcDtfrom the brake. The train was a long one, and the coupling link broke 
in two; the bell was rung by the cord pulling, and the engineer, supposing 
that the conductor or brakeman had pulled the rope, put on his brake ; the 
l>nkemen, not being called out by the usual signal, did not go to the brake, 
^ the two sections collided. The starting signal now is one pull of the bell, 
*Bd two pulls to stop the train, which partly obviates that trouble. I think I 
^grte with the gentlemen, in the main, that it is the best thing that has so far 
hMi tried on railroads. I agree with them, but I think there are some de- 
^^^ in it. I understand there is a brake now in progress in Pittsburgh, 
vhichlthink some gentleman will explain here for the enlightenment of the 
•^■wciation. 

Hr. Wells, Jefiersonville, Madison & Indianapolis Railroad — I want to 

^ke one or two statements in reply to the question of Mr. Eddy in regard to 

CDgiaeen demanding more pay for using that brake. We commenced the use 

^^brake more than two years ago, and we found that the engineers at that 

^ expected to be i>aid something extra for attention to it ; but after they had 

M it a month or two and become familiar with it and familiar with its ad- 

v^i^tigei, and saw that they could not get along very well without it, they said 

nothing more about extra pay; and all the other engineers, running sim- 

^ trains, requested to have it put upon their trains, and said nothing about 

t3ttni pay. I know there is no one of them that would be willing, under any 

eooiideration, to dbpense with it on any of the fast trains. Now in regard to 

tlie wear of wheels : In my own observation I can state that the saving in the 

wear of wheelsjby the use of that brake, has been twenty -five to forty per cent. 

9 
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We all know yon can carry a given pressure in those reserroirs bjr al 
yalve and allowing the excera of pressare or air to blow off; and wb« 
quire to use the brake you hare just the amount of p ie s su re that : 
The brake can be so adjusted that it will require nearly the entire pres 
air in the reservoir to slip the wheels; and in making any ordinary si 
gineer does not need to use the entire pressure, and consequently tl 
sliding of wheels ; but in case he is obliged to make a quick stop I 
on the entire pressure, and at the same time the wheels will scar 
and when there is such an adjustment ss that on the levers of the 
saving of wheels must be considerable. Now, in the old applicali 
hand brake, we all know where there was one brakeman betweei 
he would do all the braking upon one car, until he had that set up 
until he had time to go and commence on the other car there w 
out of the two that was doing all the work, while the wheels of 
were doing nothing; but by the application of the air brake, or 
brake of that kind, that is avoided ; the pressure upon every wh 
train is alike, and as a consequence the pressure can be less upon i 
in a given time, to produce the same result, than if it is applied or 
half of the train. It can not be very new to the mind of every 
that an arrangement of this kind must far exceed in efficiency tl 
other arrangement that has been in use heretofore. 

Mr. Gregg, Erie Railway — I donH get up to talk about the imf 
a better brake than the old-fashioned hand brake. I think aln 
intelligent mechanic in this room, I think the Asm>ciation gene 
concede that we want a better brake than the hand brake; and 
whether the expense be more or less, will be compelled by the trav 
lie to introduce a better brake than the old-ff»hioned hand bn 
glad to know that we have a better brake already introduced, 
several patent brakes now in use throughout the country, giving m 
general satisfaction. I have no doubt that road after road, throi 
entire country, will be, in a short time, equipped with better brak< 
old-fashioned hand brake, merely because the traveling public w: 
railroads to do it, whether they will or no ; and I trust that master 
have intelligence enough to carry this work forward until the nx 
supplied with better brakes. I have been pleased with the ingenu 
Setchel in drawing out this discussion by taking a false position; 
I was pleased that he did not allow that to go before the public as h 
My object in rising to speak here is to correct a mistake which wa 
regard to boiler sheets yesterday, in reference to drilling or puncl: 

The President — If there is no objections the gentleman can 
explanation. 

Mr. Gregg, Erie Railway — Mr. Setchel's ingenuity suggested 
thought to my mind. I am made to say in the papers, thii 
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Ibtt I fiiTored the drilling of flue 'sheets and of boiler sheets in place of 
pQDdiing them. Now I want the Association to understand that I favor no 
ndi thing st all, simply because I don't think there is any necessity for it. 
IdoaH want the Association to go away with the belief that I am going back 
ind ignoring all my experience, for thirty years, in railroading; and hence 
1 don't want the Association to belieye that I favor drilling of boiler sheets, 
lanply said that the experiments made by that Committee proved that the 
iWeli were stronger drilled than punched. That was all. I don't propose 
to go back thirty years or more and ignore all my experiencCi and commence 
viuit I commenced then. I don't propose to throw away steel tires and 
take op iron ones ; I don't propose to throw away steel sheets for fire-boxes 
vA nie iron ; and I think there are master mechanics here to-day that will 
HfeloDg enoagh to see the whole entire boiler made of steel in the place of 
UQSi snd will punch sheets instead of drilling them. 

Mr. Elliott, Ohio & Mississippi Railroad — There is one other point that 
Idoireto talk upon in connection with the Westinghouse brake, and that is 
theoomanption of fuel in running it. How much fuel it requires in addi- 
^ I would like to hear some of the members on that point. On our 
mid, without going into any fine matter in relation to it, we have thought it 
took about twenty-five bushels of coal to work the brake over our road, over 
tke entire line ; that would be one hundred and forty miles. That is some- 
^g that should be taken into consideration as a matter of expense. I 
*imU like to hear from any of the gentlemen who have tested the matter. 

Mr. Wells, Jefiersonville, Madison & Indianapolis Bailroad — It seems to 
M we should close the debate upon this question before we commence any- 
Ikingelfe. 

Mr. Qlabb, Allegheny Valley Bailroad — In reference to the brake refehred 
^ *> having been got up at Pittsburgh, I will say it is a vacuum brake 
f^^ op on the vacuum principle, and we have attained a vacuum of nine 
P^dsand a half upon a cylinder twenty inches in diameter, giving us 
*"iQt three hundred and fourteen inches on the square of the head, equivalent 
^iQ atmospheric pressure of four thousand pounds, which is applied direct 
^ the brake lever. The vacuum is created almost as instantaneously as 
P'*>nire can be got into the Westinghouse air cylinders. It is produced by 
^ileam syphon. When danger is seen, you draw the throttle — as you do of 
^ engine or injector — and create a vacuum, and it is done almost instantly. 
"6 have tried it on our road on six cars and in a distance of three hundred 
^mnning thirty-five miles an hour, with a Lirge engine we have brought 
^ train to a dead stand ; and with the same engine, on the same occasion, 
ks engine with the throttle wide open, with a pressure of one hundred and 
vCDtjr pounds, it was brought to a < ead stand in an incredibly short distance. 
hese are got up very cheap, and no doubt, will be very effective. I desire 
make an aonouncement, that as many of the members as can take the 
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trip on Satarday will see it on the train that is being equipped jfor tha 
cation. 

Mr. Robinson, Great WeRtern Railway— There are a reiy lai^ge 
of mechanics here to-daj who are using the Westinghoose bfmke^ tad 1 
would like to ask if the objection which I hare heard againat it, in ngird 
to releasing the brake, has been oTercome entirelj ? That is a aerioiii pobi 
in the consumption of fuel. I have been told that, after the biake hai btsn 
put on, when the train is ready to start, some of the brakes weie tad 
touching, and that there is a large amount of power required to oTtrooas v- 
necessary fHction. I am told it has been partially oTeroome on some roiiiei 
while others hare not succeeded in oyercoming it. It is a aerioos qMrtios, 
and I should be pleased to hear that it is entirely OTercome. 

Mr. Gbant, late of Bookford, Rock Island & St. Louis Bailrosd— 1 
will state that Mr. 'Wilson, of Galesburg, has recently patented a Yaivt b^ 
which he has entirely overcome that trouble, so that he releases it intirdy 
and it is done almost instantly. 

Mr. KxELEB, Flint k F^re Marqnette Railroad — In regard to oTcreoaiai 
the friction, we hare adopted a little syphon to take the air from the nw^ 
Toir, the same as a steam syphon. After the pressure has relieTed itteif from 
tlie cylinder you turn a little cock and in an instant twerj piatoo will go 
right back. 

Mr. Matnrs, Selma, Rome A Dalton Railroad — ^We have heard of OBi 
or two different brakes here. The racuum brake and the WesUngki» 
brake. I would inquire if any member has had any experience Iwitk tb« 
Goodale brake ? We hare not adopted any brake on our road, and kit* 
been in correspondence for that purpose. 

Mr. FoBNET, Railroad Gazette— I would like to call attention toalittt€ 
experience I had on a train equipped with the Westinghonse brake, ton 
suggest whether some modification shoold not be made to meet thstdifi' 
culty. Coming over the Pennsylvania Road a year and a half ago the tisi' 
broke in two on a down grade ; the engineer pnt the brakes on, and chen^ 
cars ran into the front cars and smashed the platforms. It seenu to me tkB 
is a little difficulty. I am not prepared to say there will not be sometkiol 
better than the Westinghonse brake ; but I am prepared to say, so far u bJ 
observation has gone, that it is the best thing in use at the present tiBC 
This, it seems to me, is a little difficulty in which there would be an oppor* 
tunity for persons to exercise their ingenuity to obviate it, if possible. • 
suggest it so people may be set to think of it. 

Mr. GuLaa, Allegheny Valley Railroad— The difficulty auggwted by Ml 
Forney has been provided for in this vacuum brake. They use a rolai 
pump in the caboose of the train, and by working that by hand, or workii 
it from the axle, the vacuum is produced equal to that produced by tl 
steam syphon, and if the train parts that can be applied and the tia 
brought to a dead stand. 
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Mr. Wills, Jeffertonville, Madison & IndianapoliB Railroad— I would 
like to tsk Mr. Glasfi whether that application to the rear of the train de- 
pendB npoD the attention of some one person there, or will it a^ply itself 
utomaticall J ? 

Mr. Qlam, AileghenjT Valley Railroad— It is intended that the conductor 
ornar brtkeman or flagman shall look after that. 

Mr. WxLLB, Jeffersonville, Madison & Indianapolis Railroad— Then if he 
focitoileep or is not there to attend to it, it is not anj better than if it was 
not there? 

Mr. Glass, Allegheny Valley Railroad — No, sir. 

Od motion of Mr. Chapman, the discussion on the snbject was closed, and 
the Affociation took a recess of ten minutes. 

Od oomiog to order a paper was read by Mr. Nott, an associate member, 
QQ the Use of FViel for Generating Steam. 

USE OF PTJEL FOR GENEBATIKa STEAM. 

Boston, June 10, 1872. 
A the Amtrican BaihocLy MaaUr Mechania? Aatoeiati&n : 

GiNTLSM XN — I trust that all suggestions which may be submitted 
to the Association will find a kind retoeption ; this refleotiou conse- 
^veotly gives me ooturage to submit the following remarks : 

For some years I have given practical attention to the study of 
the eeonomical application and the use of fuel for the generation of 
stoam, and especially as applied to the use of the locomotive in its 
round of daily service, which I will endeavor to state to you in a 
conoiae manner and with the conclusion, of the study of this import* 
'nt and interesting subject, endeavoring to gain facts, during the 
progress of practical trials. 

I find that the more the water surfaces and spaces are increased, 
vbielicome in immediate contact with the burning fuel — certainly 
^l^en combuititm is progressing — that the partially consumed fuel 
^> when in an imperfect state, as it always is after rising from the 
W of fnel, invariably becomes an agent for injury to the iron, the 
DomeDt it reaches the cooling surfaces of water, and the conduction 
of the beat and the generation of steam will be very much retarded 
tod the efficiency consequently reduced. 

The trials which I have made with the locomotive cover a period 
of more than twenty years, and have been conducted for the purpose 
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of ascertaiDing the best plan for overcoming the deteriontiiig e6e 
of the cooling chambers of water around the locomotire fire-k: 
upon the volatile fuel. I have, I trust, ascertained that to me 
good combustion and a clean heat for the fUel, daring the tina o 
its transformation from the raw state on and above the grate bin 
that its after preparation must be between the top of the bed of eu 
and before reaching the flue entrance. The light disengaged flu 
must find room and time within the fire-box, and in -that poitio 
where there is an intense white Jieat, which is only in the central pti 
and away from the water surfaces. The volatile fuel retained in tlu 
hopper of white heat, for the least applicable time more tlua i 
present, for mixture, will certainly produce a more clean heat 

I find that the direct course of the fuel from the bed of coal to tk( 
flue entrance is directly opposed to a good combustion. 

The results of numerous investigations relating to the use of fac 
in the fire-box of the locomotive prove that the light products of a) 
imperfect combustion, coming up from the bed of coal and tftai 
wards coming in contact with the surfaces between the heat and tb 
water, must be checked in the central part of the fire-box; fori 
soon as they reach iron, protected by water, the opportunity for pre 
ducing a clean heat is over. 

A column of light fuel, such as bitumen, smoke, etc., puno 
through the tubes will only act as a self-retaining movable cov 
ductor. This body, in its passage through the boiler, massei, eol 
lects, and retains the heat of an imperfect combustion, and ii ' 
moves through the tubes produces a partial condensation, and tb 
non-conducting qualities of this column retain the heat, whicbetf 
not pass o£F to the water, however much the draft may eleanie tb 
surfaces ; it is non-conducting and holds the heat. To overeoii) 
this difficulty, the fire-box must be used as an arrester. 

The raw coal, immediately after it enters the fire-box, at once pr< 
duces non-conducting material. A plan that will require averythi 
fire and allow the air to come up and pass through the intense bei 
and there be thoroughly mixed, will be of immense advantage, * 
the intensity of the heat, away from the cooling water surfaeei* 
difierent from that of other than railway exigencies. An ia^^ 
gained here is unlike that of any other way of generating stean- 

I think that it is acknowledged that there is now scarcely ^^ 
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tune for mtas/ure, free from the contaminatiDg influences of the water 
sor&oes. Time must be gained, but at a light cost, or there will be 
I balanee of accounts. 

The light fuel and the air must each exhaust the other and pro- 
dnee, as a result, a clean heat ] when either is in excess, a poor re- 
sult will at once be noticed. 

It appears to me that the column of air admitted under the fuel 
ia gODerally more than is needed for efficient application ; as any ex- 
cess coming from this direction will be of great disadvantage after 
naehing the space between the bed of coal and the flue sheet. 

Any plan that can be devised for retaining the imperfect com- 
hutioDwill also be a check upon the extravagant use of fuel, as the 
moment this occurs the air will be more than supplied. One of the 
causes of the failure of the " combustion chamber " was owing to 
the contracted room and the close contact of the water spaces with 
the light fuel coming from the fire-box — the temperature of the 
▼ster being so much less than that necessary for combustion that 
the Ught fuel is rapidly condensed and precipitated. All practical 
trials prove that the fuel, during its preparation for making steam, 
must be kept away from all parts of the boiler protected by water 
sorfaces, as for some distance from the actual contact there will be a 
coDstaDt partial condensation of the fuel. 

In the plain fire-box the products of an imperfect combustion are 
thrown against the center of the tube sheet with all its force and in- 
tensity, which is the very part where there should be uniformity of 
sction. Here we find a weak part of the boiler subject to an im- 
mense heat and impure combustion. A remedy that will apply to 
the mixture and gaining of time in the central part of the fire-box 
most serve to modify the force of this column against the tube sheet. 

The accumulated experience of the locomotive department of rail- 
^J engineering is, that time for a thorough mixture must be gained, 
whatever may be the size of the fire-box — less for a long than a 
short one. In the use of a long fire-box there is a gathering of in- 
JQriom gases when the tubes are reached ; with the small one this 
S^thering is not so large, but the mass of the products of poor com- 
on are more. 

Truly yours, GORDON H. NOTT. 
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On motion of Mr. Hayes, the paper was reeeived, and a vote of thanks 
returned to Mr. Nott 

The President announced the following Committees on the subjects pre- 
sented for consideration at the next annual meeting : 

LoeomoHve Boiler Construction — S. J. Hayes, Illinois Central ; J. O. Losey, 
Louisville, New Albany & Chicago ; J. B. Gregg, Erie. 

Operation and Manoffemeni of Locomotive Boilers including the Puri/ieaUon of 
Tra^«r-H. A. Towne, Hannibal & St. Joseph ; A. H. DeCleroq, Toledo, 
Peoria & Warsaw ; H. Elliott, Ohio & Mississippi. 

The Comparative Value of Anthracite CW, Bituminious Coal and Wood for 
Oenerating Steam in Locomotivee — C. Oraham, Lackawanna & Bloomsbnrg ; 
L. S. Younit, Cleveland, Columbus, Cincinnati Si Indianapolis; B. H. Kid- 
der, Buffalo Division, Erie, Lake Shore & Michigan Southern. 

The Construction, Operaium^ and Expense of Maintaining Continuous Train 
Brakes — J. M. Boon, Pittoburgh, Fort Wayne & Chicago ; J. Johann, late of 
Missouri Pacific ; W. S. Hudson, Rogers' Locomotive Works. 

Relative Cost of Operating Boads of Gauges of Thret Feet Six Inches or Less 
and those of Uie Ordinary Four Feet Eight and a Hawfinch Gauge— J, T. Bob- 
inette. South Side ; J. U. Eastman, Nashville & Chattanooga and Nashville 
& North-Western ; W. B. Smith, South Carolina. 

The Construction and Operating of Solid-end Connecting Rods for Loeomo- 
tives—J, Sedgley, Lake Shore & Michigan Southern; J. W. Nesbitt, late 
of Kentucky Central ; N. E. Chapman, Cleveland & Pittsburgh. 

Resistance of Trains on Straight and Curved Tracks and on Wide and Nar- 
row Gauge Roads and of Four or Six-wheel Trucks with Long and Short-wheel 
Bases—W, A. Robinson, Great Western ; W. Jackson, Rome, Watertown & 
Ogdensburgh ; C. T. Ham, late of New York Central. 

Efficiency of Cheek or Safety Chains on Engines^ Tender, and Car T}rucks in 
Lessening the Danger Resulting from Running Off the Track — R. Wells, Jeffer- 
sonville, Madison k Indianapolis; C. R. Peddle, St. Louis, Vandalia k 
Terre Haute: J. L. White, Evansville & Crawfordsville. 

Machinery for Removing Snow from the Track — S. M. Philbrick, Leaven- 
worth, Lawrence & Galveston ; J. M. Foes, Vermont Central ; E. Studley, 
late of the Concord. 

Machinery and Appliances for Supplying Fuel and Water to Locomotives — H. 
L. Leech, Boston Locomotive Works ; W. Eddy, Boston & Albany ; E. Gar- 
field, Hartford, Providence & Fishkill. 

Machinery and Appliances foi" Removing Wrecks and Erecting Bridges — M. 
Sellers of Pittsburgh ; D. O. Shaver, Pennsylvania ; S. Moore, Pittsburgh, 
Fort Wayne & Chicago. 
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TU Bed Form and PropoHion of AtUnfw Can and Jjoexmoivou^ al$o whether 
iktn ii anfthing to beOained by Uie Use of Compound Axlee and Loose WheeU — 
H.N.Foraey| Bailroad Gazette, New York; C. Sellan, Philadelphia; G. 
ENott, Boston. 

Tfls President — We have also several Commltteefl that continue over, 
botlthiDk it will he nnnecessary to read the list We have also a recom- 
mendation from the Correspondence Committee that a quantity of corres- 
pondeDce be read. Is it your pleasure to have it read now? 

Mr. Hates, Illinois Central BaiIroad~I move that those papers be laid 
ande, and if we have time that they be read, but not at present. 

Carried. 

Thb Prebxdxnt— There is no report this year on Narrow and Broad 
Qiuge Boads. The Committee oonaista of Mr. Burke, Memphis & Charlea- 
too Bailroad ; Mr. Waugh, Kansas k Pacific Railway ; Mr. Philbrick, Maine 
Central Bailroad. I have had a letter from Mr. Waugh saying it would be 
inpoerible to make a report this year. The next report in order will be on 
tbe Com|mratiTe Performance and Cost of Operation of Eight and Ten- 
vbcel Eoginea for Freight Service. 

Mr. Hatjbs, Illinois Central Bailroad — I believe the report on Incrustation 
*» postponed until to-day, because there was not time to take it up yester- 
^7» la not that the next in order ? 

Tfls P&igiDENT — The report on Incrustation is in order. 

TU report of Committee on Incrustation was fhen taken up and read. 

EEPOBT ON BOILEB INCRUSTATION. 

Hannibal, Mo., May, 1872. 
■''^ ^ Ameriean BaUwof Master Mechamet^ Aesoeiation : 

&KMTLBMEN — The Committee, to whom it was your pleasure to 
^D refer the subject of Boiler Incrastations, their Causes and 
^fe, would respectfully report that they have given the matter as 
Knotu a coDsideration as tbe time and its great difficulties would 
permit 

In accordance with former practice, circulars of inquiry have been 
^^eiaed for information to various parties, but to such only as 
lught have something to o£Fer, from investigations made since our 
^ tBDoal meeting. We regret that no new or important informa- 
^OQ has been elicited, throwing additional light upon the subject ; 
your Committee being therefor unable to present any new facts, will 
^^▼e to confine itself to an allusion to the experiments which have 
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been going on for the past two years, and also to apaonlatioii vpon 
the relative cost of purifying water before it is taken into the boiler, 
if, indeed, such a thing can be accomplished at all. In jiutiee to 
Mr. J. H. Setchel, who has written at considerable length <m tbe 
subject, the Committee would suggest that his communieatioB bi 
read in full. 

The use of pure water is universally recommended as beiog tlie 
only e£Fectaal remedy. Some, however, are still ezparimenting with 
fluids, powders, batteries, etc. It will be remembered that the pha, 
or a similar one, recommended last yeur by Mr. S. J. Hayes, of As 
Illinois Central Hailroad, was indorsed by the Committee, and en- 
bodied in their report as the fundamental principle through whiek 
this great evil can only be effectually overcome. It is the opoioo 
of your Committee that the impurities contained in water will p^ 
oipitate sufficiently for practical purposes after a certain amoaiit o( 
boiling, but whether this method of purifying can be made praetioi- 
ble and cheap is a question which we can not from our own expo* 
rience deterinine. We are not prepared to believe that chemiesi 
means alone can be economically employed for the precipitatioB ol 
the materials in water which form incrustations ; but to this we shftU 
again refer. A subject which has so long baffled the skill of the 
leading scientific and practical minds at home and abroad, can notbi 
properly treated without reaching in vain after the necessary datatc 
make the article wholly reliable and conclusive. We think so gi^' 
an evil as boiler incrustations, involving in its range violent explo 
sions, loss of life, and great destruction of property, should have tb< 
combined effort of scientific and practical men towards the develop 
ment of a remedy ; and to this your Committee, fully realixing th* 
extreme difficulties of the subject, have invited the co-operattoD o 
eminent chemists and scientists, and from them they have not is J^ 
obtained anything sufficiently definite to warrant its presentation, ^^^ 
hence they feel that the only way left open to them by which the; 
can discharge their duty to themselves and the Association, wh' 
have honored them by their appointment for this particular office, i 
to present their own crude and imperfect ideas and experienoe f^ 
what they may be worth. It was thought that enough was said apoi 
this subject last year to stimulate an interest on the part of nulwtj 
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companies in the matter of purifjing water before nsiDg it in their 
engines, but we hare fkiled to hear of any experiments in that di- 
Feebon. 

Tonr Committee do not believe a remedy can be devised without 
more or less experimenting, all of which must necessarily be attended 
with considerable expense ; bnt they will endeavor to show that at 
least some economy may be the result. 

The plan which we shall attempt to explain is one which we 
helieve will nearly if not quite purify the water before it is taken 
into the boiler, and it is yet hoped, by the introduction of chemical 
agents, that this method may be simplified and prove practicable and 
cheap. Not having tried ^any experiments in this direction ourselves, 
we shall be confined to the experience of others to prove our theory, 
ind will first refer to a paper prepared as a report of experiments 
made by Professor C. F. Chandler, of Columbia College, New York, 
to the President and Directors of the New York Central Railroad 
Company upon the various kinds of water used by the locomotives 
of that Company along the line of that road, with an analysis of the 
waters, showing their composition, and also an analysis of the scale 
formation from such waters, and what chemical agents and processes 
woald decompose and prevent the same. The report was read before 
the American Institute Polytechnic Association, January 11, 1866. 

The following article appears in this report : *^ Boiling expels the 
^ carbonic acid and ^causes the separation of the carbonates of 
lime and magnesia, and if conducted at a high temperature, under 
eonaiderable pressure, results in the almost complete precipitation of 
the anlphate of lime. This would, however, merely transfer the in- 
c^utations from the locomotive boiler to some other vessel and 
vonld, therefore, be valueless in this case.'' This is just what we 
desire to do, transfer the incrustation from the locomotive boiler to 
*ome other vessel provided to receive it and so arranged that the 
lediment may be removed at pleasure. Then supervenes a difficulty 
^^ the use of chemicals for precipitating the lime, etc., from the 
^^ter which seems to ofier two insuperable objections. The first 
found is in the nature of the chemicals used ; for, whilst precipita- 
y^^ the matter forming incrustations, they may corrode the metal 
^If. AH chemicals would have to be used to purify the water be- 
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fore entering the boiler, in order to avoid this corrosion and alio tke 
precipitation into it, which would still demand cleansing of tki fw- 
eign matter. Then a second objection arises out of the wide difa- 
enoes of water in the di£ferent sections ; whilst inomstatioM m 
formed from those which contain lime, yet there may be and ii uok 
a difference of chemical admixtures as to render it wholly impoai- 
ble to find any one universal chemical sufficient to dissolve thesa dif- 
ferent elements. Hence we feel the necessity of looking somawbm 
else than to chemical solvents alone for a solution of the difiosl^. 

If Professor Chandlers's theory be correct, an apparatus cu bi 
easily arranged at each water tank along the line of the road bj 
which the water may be heated, and if desired subjected to apreHSiSi 
before being taken into the locomotive boilers. From his stateaiBt 
we may assume that the impurities in water will precipitate at a teai- 
perature of two hundred and twelve degrees; if this be troa, the belt 
and cheapest method of heating the water to this temperature, sod ill 
treatment after being so heated, only remain to be proven, and joar 
Committee would suggest the following plan: Let each wattfiaK 
station on the line of the road be provided with a pumping engine or 
steam pump, with a capacity in proportion to the amount of water re- 
quired. The exhaust steam from the pump should be condootad 
into a suitable heater, together with as much live steam as nuy be 
necessary to raise the water to a boiling heat The heater basS 
closed, the water within it at the boiling point would be subjected to 
a pressure of about fifteen pounds to the square inch. The heater 
should be made of iron, and as large perhaps as one-third the oapao* 
ity of the tub. While the heater is being filled the water should bo 
raised to the boiling point, after which the oalcarious and other nstr 
ter in suspension should be allowed time to settle, when the water eai^ 
be drawn o£F into the tub arranged to receive it. After the heats' ^ 
emptied the sediment may be blown off, and this process repeato^ 
until the tub is filled, thus keeping up the supply of purified witar 
according to the demand. 

The expense attending this apparatus would be equal to the cost o' 
a No. 4 Knowles steam boiler and pumps complete — 1450 — togethar 
with the heater and its fixtures all told would not exceed fl.OOO; 
and deducting from this amount the value of the present macbioerj 
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eaployed, oonsiBting of one ordinary bone power and a four-inch band 
or power pnmp, would make actual expense of first cost at such wa- 
tiriog station about $800. The second cost, or continual expense, 
Bty be estimated in proportion to tbe amount of f\iel consumed for 
tke pnrpoee of heating tbe water. Assuming as a basis tbat one 
poond of eoal will eraporate eigbt pounds, or one gallon of water, 
we would only have to estimate the amount of coal consumed to arrive 
It the approximate consumption of water. It has been proyen by 
experiment that if five and a half pounds of water, at a temperature 
of thirty-two degrees, be placed in a vessel communicating with an- 
other one in which water is kept constantly boiling at the temperature 
of two hundred and twelve degrees, until the former reaches the tem- 
perature of the latter quantity and is then weighed, it will be found 
to weigh six and one-half pounds, showing that one pound of water 
hu been received in the form of steam, through the communication, 
tad reconverted into water by the lower temperature in the other 
▼enel. Now this pound of water received in the form of steam had, 
then in that form, a temperature of 212^. It is now converted into 
^liquid, and still retains the same temperature of 212^, but it has 
ndeed five and one-half pounds of water iVom this temperature of 
32^ to 212^, and this without losing any temperature of itself. It 
Mlows, then, that in returning to the liquid state it has parted with 
iTeand one-half times the number of degrees of temperature between 
32» and 212«», which is equal to 180^ and 180**X5F=990'*- Now 
^is heat was combined with the steam, but as it is not sensible to a 
Aennometer it is called latent heat. It is shown, then, tbat a pound 
of steam in passing from a liquid at 212^ to steam at 212^ receives 
tt much heat as would be sufficient to raise it through 990 ther- 
nometic degrees, if that heat, instead of becoming latent heat, had 
•^n sensible, and 990''+212**=l,202**, being the whole amount of 
^^tin steam. Hence it will be seen that one pound of coal, capa- 
ble of evaporating eight pounds of water, will raise to the boiling 
I^t about five and one-half times as much, say forty-four pounds, or 
'^o and one-half gallons of water. To this must be added the relative 
^e of the exhaust steam from the pumping engine, which will be 
^t^l to five and one-half times the amount of water evaporated in 
ponnda. Supposing, for example, that one locomotive running 2,600 
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miles a month, or 31,200 miles a year, will make 46 miles to osetoi 
of ooal ; it woald then consume 693 tons of coal per year, at tS.M= 
$1,732.50. If this locomotive will evaporate six pounds of witar to 
one pound of coal, it will require 8,316.000 pounds, or 1,039,500 
gallons of water. It is estimated that a No. 4 Knowles steam piuip 
will raise 5,940 gallons of water an hour. In doing this work i( viQ 
consume about sixty pounds of coal, requiring 10,500 pounds to puf 
the whole amount of water. If the pumping engine will evaponta 
eight pounds of water to one pound of coal, the exhaust stoam will 
boil about five and one-half times this amount, or forty-four posnli 
of water to one pound of coal, equal to 10,500 X44=462,000-r 8=: 
57,750 gallons. This would leave 981,750 gallons to be boiled by 
the use of live stoam from the boiler, which will require one poaod 
of coal to five and one-half gallons of water, or 981,75O-s-5^178,500 
pounds coal ^2,000=89 j^ff^ tons. This, added to the amonok of 
coal required to pump the water, would make about 94^0 tons, «t 
$2.50=9236.25, toUl expense for fuel in purifying the water is one 
engine for one year. Boiler repairs, including machinests* labor is 
taking down and setting up machinery that would not be otberwiN 
done, would amount to about $550 a year. Of this amount folly 
sixty-five per cent, may be due to incrustations alone. Jndgisg 
from reports received by your Committee from Eastern and Soathera 
roads using water, from which no incrustations form, where boiltf> 
run from fifteen to twenty-seven years without repairs, it maybenf^ 
to assume that even seventy-five per cent, will be saved by the ve ^'f 
pure water. But granting that only sixty -five per cent, is saved, the 
actual cost of boiler repairs due to incrustations would then be 
$357.50. 

We will now consider the extra amount of fuel necessary to hos^ 
the water through the increasing formation of incrustations, which we 
will attempt to illustrate as clearly as possible, from the best itSoU' 
mation we have been able to gather, from both theory and prtctio^* 
Dr. Joseph G. Rogers, in a paper on steam boiler waters and incros* 
tation before the American Association for the Advancement o> 
Science, says : ** The evil effects of scale are due to the fact thtt it 
is relatively a non-conductor of heat. Its conducting power 000* 
pared to that of iron is as 1 to {J. This known, it is readily spp^' 
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ited that more fuel is required to beat water through scale and 
)n than through iron alone. It has been demonstrated that a scale 
I of an inch thick requires the extra expenditure of fifteen per cent, 
ore fael. As the scale thickens the ratio increases. Thus, when 
ifl one-fourih of an inch thick, sixty per cent, more is required ; 
ODe-half inch, one hundred and fifty per cent, and so on. To 
ise steam to a working pressure of ninety pounds the water must 
! heated to 320^ Fahrenheit. This may be done through a one- 
orih inch iron shell by heating the external surface to about 325^. 
' a one- half inch scale intervenes, the boiler must be heated to 
)0°, almost a low red heat. The higher tho temperature at which 
on is kept the more rapidly it oxidizes, and at any temperature 
)o?e 600^ it soon becomes granular and brittle from carbonization 
' coDversion into the state of cast iron. Weakness of boilers thus 
roduced predisposes to sudden explosions and makes expensive re- 
UQ necessary.'' 

On most of Western roads incrustations will form to a thickness of 
om one-eighth to three-sixteenth of an inch in the course of one 
!tr, and increases at a still greater ratio as long as the engine is 
^ in service. Thus, after four months' time, there will have accu- 
olated in our engines nearly one-sixteenth of an inch of scale. 
hiB statement will be verified by a specimen presented for your in- 
>^tion, consisting of a piece of two -inch flue taken from an engine 
I the Hannibal & St. Joseph Railroad af^er three months' service, 
which is adhering a scale nearly one-sixteenth of an inch thick. 
Dr. Rogers' theory be correct, after one month's service our en- 
■les will consume three and one-fourth per cent, more fuel than at 
It; after two monchs seven and one-half per cent, and so on, 
^ing an average for the year of over twenty per cent, more fuel 
^n they would have consumed if using pure water. This, accord- 
> to the performance of the best coal-burning engines, making 
ty-five miles to one ton, will amount to an extra expenditure in 
>1 of not less than 138^ tons at 92.50, making 9346.25 due to in- 
stations. This, being added to the expense of repairs due to in- 
tataiions, will make $703.75. In addition to this the expense of 
ftbiog boilers may be counted ; as by the use of pure clear water 
Aers would seldom require washing, and the expense of at least 
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SI per week or $52 per year woald be saved to every engiDe, iwell- 
ing the total to $755.75, or $519.55 more than the oott of poriiyuf 
the water by this proeess. From this it will be obaerred that to kS 
sufficient water to supply a locomotive for one year, running 3U0I 
miles, will require the extra expenditure of $236.25 for fiiel. Nov, 
if boiling alone will purify the water, there would be a iifia^ 
of $519.50 to each engine, or $51,950 for one hundred engiiM. 
Besides all this the use of pure water will absolutely prevent ill 
manner of explosions, ruptures, and leaks, arising iVom the eiwlirf 
incrustations. It will also save a large proportion of the reptiii to 
the machinery, not counted in the above estimate, by always siqtply- 
ing the cylinders with pure dry steam of the best quality, free ttm 
loose sediment or grit, which always follows the course of the 8tiiBi 
frequently cutting the valves, pistons, and cylinders, and otherwiN 
damaging the machinery of the engine. The use of water, free km 
mud and organic substances, will absolutely prevent the eril tf 
foaming, which so frequently almost unfits an engine for usual iw 
vices, until it can reach its destination and be washed out. This sil 
many other prolific evils arising from the use of impure water voaM, 
beyond a doubt, be entirely overcome. The introduction into ft 
boiler of any so-called remedies, be they batteries, powders, fliidf, 
or any other nostrums, can hold no comparison whatever to thu OM 
perfect and only reliable remedy. Any experiments towards tbi 
providing of pure water for locomotive use is a step in the right di- 
rection, and when railway companies are aware of the fact that it 
the Middle and Western States the expense due to impure water and 
incrustation would amount to the enormous sum of about $75,000 ft 
year for every hundred locomotives, we think they can afford to g^ 
the subject a little consideration with a view to making some practi- 
cal experiments by which reliable and satisfactory results ouy bi 
reached. The matter of thoroughly purifying the water at a mod- 
erate expense is so extremely difficult, that your Committee are not 
prepared to suggest any particular plan other than that alrosdy 
recommended, believing that nothing in this direction can be definitilj 
known without more or less experimenting. 

Mr. Towne, of the Hannibal & St. Joseph Railroad, has been !»• 
vestigating for the past two years with an apparatus consisting of aa 
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(Mdinarj dome, 25x25 inches, riveted to the top of* the boiler in a 
eoB?enient locality to the pumps of the engine, so that the water 
rapply can pass freely through the check pipes to the top of the 
done, where it is discharged and caused to fall upon and ripple over 
I Nries of heated plates, circular in shape, provided with a series of 
ribe or stops on their upper surface to retard the momentum of the 
vtter, and arrest the sediment as it passes from one plate to another 
in its course to the boiler. After passing over these plates the 
liter forces its way through a filter, thence to the boiler through a 
BBober of one-inch pipes (as per tracing) through which also steam 
from the boiler is admitted to tbe dome, distributing itself around 
•od within the heater, maintaining a constant equilibrium of heat 
between the apparatus and the boiler. Half of these plates are 
elightly convex and half concave, causing tbe water to flow from 
center to side and side to center alternately, passing through holes 
orilotB in each plate on its way to the filter, and finally to the boiler 
through said pipes, which extend upwards about five inches, forming 
on top of the boiler (within the heater) a basin for water and a re- 
ceptacle for any sediment that might lodge there, whence it could 
^ blown off by means of pipes arranged for the purpose. 

The filter was composed of coarse gravel, and soon found to be of 
Bo practical use beyond the lodgement of more or less incrustation. 
The shelves were found to gather from ono-sixteenth to three-six- 
^thg of an inch of incrustation in from six to twelve weeks' time, 
■bowiog clearly that the principle was correct, but the apparatus en- 
tirely too small to arrest all the lime, as the boiler and flues were 
^eo foand to be thickly coated, especially so directly under the 
«ttter where the water had fallen upon the flues scale had formed 
trom ODO-fourth to three eighths of an inch in thickness. After run- 
liing this engine about sixteen months without any satisfactory re- 
^Its beyond that already stated, it was taken in for temporary re- 
purSf and the heater re arranged with a view to getting the greatest 
P^ible amount of heating or plate surface within its capacity. The 
"'^ was accordingly taken out, and the boiler cut out to the size of 
^ internal diameter of the dome, and an additional number of 
plates put in, about one and a half inches apart, filling the dome full, 

tuiking sixteen plates in all — a plate surface of about fifty superfi- 
10 
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cial feet. Id addition to this a ciroalar strip of sheet iron, fouilMt 
long, was placed inside the boiler, directly under the healer, iti mk 
being flanged upward about two inches, filling the eircle of tb 
boiler, and its sides extending downwards to within a few iaehNof 
the bottom of the boiler. This was to preyent the water ftoBtb 
heater coming in contact with the flues, and also to prOTide a itill 
greater heated plate surface, over which the water moat trafel beftn 
reaching the boiler, making, all told, about eighty- two anperidil 
feet of heating surface. The engine is now running with this appi- 
ratus, and although it arrests so much lime and mud that it ii fowd 
necessary to take out the plates and clean them off oceasioBilly, 
yet it does not seem to stop all the incrustations, and ooDseqneiitij 
it is not just the thing. Judging from these experiments, as well u 
others, we do not believe that any apparatus of this kind ean be 
got on to an engine of sufficient capacity to purify the luge 
amount of water required for a locomotive boiler. We thiak the 
same device, or a similar one, arranged at watering stations aloag 
the line, on a larger scale, might be made to do the work eftetulij 
at less expense perhaps for fuel than the first plan. If not by tkit 
alone, the introduction of chemical assistants, at a trifling eoAf 
might have the desired effect. The first plan, however, would leea 
to be the most feasible. The importance of this subject can aotbe 
overrated, since it is known that among the many evils of incnutt- 
tions none are more potent than the fact of boiler explosioni froa 
this cause, and nothing can be surer than pure water as a remedy lor 
this class of explosions. There are cases of explosions of boilcie 
at pressures that, without proof to the contrary, may be taken to be 
very much below their power to resist pressure, showing very cletrlj 
that boilers do explode from causes yet unknown. It is then reiloB' 
able to suppose, since the fact is not known, that impure water til 
incrustations may be the source of this unknown element of destne- 
tion. Should it be, however, only one cause of such terrible disasteiii 
one point will have been gained ; for a single remedy absolutely knovi 
is worth more than all the speculative theories extant, as it ■•] 
lead to the development of a final cure, and in time boiler eiplo 
sions, other than those caused by low water and overpressure, vil 
no longer be a mystery. 
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In oonclosion, yoar Committee feel that they are groping in the 
dirk, tod can not conceal from themselves what must be apparent to 
otken that the question is yet an open one, and whether the theory 
idTtaeed will effect a complete solution of the difficulty yet remains 
to be proven by actual trial. To this end we would respectfully in- 
Tite tbe attention of all interested, and recommend a series (if possi- 
bk) of exhaustive experiments, without which they are convinced 
Bothing definite in this direction can ever be known. 

Respectfully, 

H. A. TOWNE, fll & St, J. R. JK., 

J. JOHANN, P. -B. B, of Mo., V CommilUe, 

J. M. BOONE. 



SEy K & 1^. J. R. Ry '\ 

r, P. B, B, of Mo., V 

E, P F. W, & C, B. B., ) 



In oomiection with this report the following letter from J. H. Setchel, Lit- 
tle MiiBii Railroad, was submitted and read : 

Mr. SETCHEL ON BOILER INCRUSTATIONS. 

H. A. ToWKE, Esq., Ckairmtm CommUUe on Boiler Inertutaixona : 

Dkar Sir — Originally the water on this road was all very hard ; 
but since the introduction of coal as a fuel the necessity for soft wa- 
^ has been so apparent that strenuous efforts have been made to 
obttinit. 

At Cincinnati the water of the Ohio River is used, and but little 

utcnistation is found in boilers using this exclusively ; and even af^er 

^gines have run on other divisions and have become heavily scaled 

^7^ or twos' use of this water will in a great measure remove it. 

At Columbus the water of the Scioto Eiver is used, and with about 

lib results. Within the two points named, where the water is mostly 

U^ from wells, it is highly impregnated with lime, forming on flues 

^ boilers a hard, flinty scale. On one division, of fifty-seven miles, 

^ biTe more trouble than on any other part of the road. Here the 

titer is taken from wells and is very hard ; and, in running this di- 

^'oB, we can take engines upon which we are required to do more 

or less flue work every few weeks, and by transferring them to the 

Mm line we are enabled to run them without difficulty. I can ao* 

xmnt for this only on the score of the difference in the quality of 

nter used 
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We do not take out flues for the purpose of cleaniDg tlieiii, b 
run them as long as they can be kept tight. Copper flues, inengis 
burning wood, will run from 150,000 to 200,000 miles. Lroa In 
in engines with coal as a fuel, will average from 50,000 to 80,(M 
miles. We find that the life of the bottom part of boilors seraiiBgl 
yaries with the quality of iron used. We sometimes find a newboik 
eaten out in spots in the bottom part after running three yean. TU 
I attribute, to some extent, to the rough places often left in iron h 
using too much sand on the rollers white the iron is in proeaac 
manufacturing. In forming sheets into shape this sand that has bli 
pressed in the iron often drops out and leaves a thin, rough place i 
the sheet, to which the scale adheres and enters on the work of ii 
struction, and subsequently form the eaten places for which the bo 
torn sheets are taken out. I know the destruetion of the bottom pa 
of boilers is often attributed to scale and vegetable matter held 
solution in this part of the boiler; but, when yon learn our metkt 
of cleaning boilers, I think you will agree with me that this e 
hardly be the case here. I have tried most all the " sure remedial 
for preventing and removing scale that has been in vogue for the If 
five or six years without any positive good result. I havem>edJo1 
fiull's scaling powder in boilers that were thickly coated, and ha 
found that it will remove scale to a noticeable extent. The engin 
would steam better and large quantities of scale and mud would 
taken from the wash-out plugs for a while ; but, in my experience, 
find that at certain seasons of the year our boilers will scale more 
less without any artificial means being used. Our freight engines a 
run one hundred and twenty miles four days in the week. This giv 
two lay-over days, and on one of these days the water is let oat 
the boiler when comparatively cold, and the bottom part of firab 
is thoroughly cleaned of all mud and scale. A two-inch hand ho 
plug is placed at each corner of fire-box that readily admits of t' 
introduction of rods and hose nozzles for this purpose. In the fro 
end, at bottom of flue sheet, is another hand hole plug large enoo; 
to admit of a rod with auger or hook -shaped end. Once every t 
weeks this plug is removed and the cylinder part of boiler is thi 
oughly washed together with the leg of fire-box as before. This p 
cess keeps the boiler free from mud, but does not, of courae, p 
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nut the formation of scale. To effect the latter I have tried almost 
ererything. Of the mixtures to put inside for the purpose of remov- 
ing scale I have found none better than the one before mentioned — 
"John Buirs." I am now experimenting with Hay's " Galvanic 
Battery" on three boilers ; but it has not yet been in use a sufficient 
Imgth oPtime for me to form any opinion as to its merits. I know 
of DOthing that will effectually prevent the formation of lime in boil- 
en. I should think that, where water is used containing sand or 
Tegetable matter in solution, a filter might be useful in arresting such 
iapnrities. Some years ago we were a great deal troubled by the 
filling up of the space between the crown- bar by deposits of mud and 
seale, bat since the practice of giving an inch clearance under the 
W has been adopted, and the quality of water been improved, we 
kve little or no trouble from this cause. 

Reapectfully youra, J. H. SETCHEL, 

Master Mechanic Little Miami Railroad, 

On motion, it was received. 

Mr. Chapmak, Cleveland k Pittsburgh Railroad — I wonld suggest the 
propriety, at this time, of appointing a committee to determine the. time and 
piice of holding the next annual meeting, and I would make a motion that 
aeofflmittee of five be appointed bj the Chair. 

Gamed. 

The following committee wa« appointed : Mr. Philbrick, Maine Central 
Bailroad ; Mr. Brown, Erie Railway ; Mr. Woodcock, Philadelphia, Ger- 
iBintown & Norristown Railroad ; Mr. Keeler, Flint APere Marquette Rail- 
«»^; Mr. Flynn, Atlantic & Great Western Railroad. 

Mr. Jackson, Rome, Watertown, & Ogdensburg Railroad — If my recollec- 
ttODserres me right there is no Committee on Mileage and the Wear of Tires. 
I think that question is a very important one. We want to watch these steel 
um from year to year, and it seems to me as though we ought to keep that 
Goomittee up. I move that there be a committee appointed upon this sub- 
ject, lo as to keep up the mileage of tires. 

Agreed to, and J. N. Lauder, Northern Railroad ; E. Studley, late of Con- 
cord Railroad Co., and A. Griggs, Worcester & Nashua Railroad, appointed. 

DISCUSSION ON BOILER INCRUSTATION. 

Mr. GoLEXAN SfiU^EBS, of Philadelphia — ^This subject of incrustation is 
toe of great importance, and one that has interested me for a number of 
I would state, in regard to the formation of incrustation, that it oc- 
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carred to me that a micro80opic examination of the sediment formed 
en might be of use. With a view to this, I went into an ezieosiTe 
examinations with the best appliances and with Yarioas machines I 
cing the sediment to a transparent condition. I investigated the ft 
of the crystalline deposit and found, in a majority of cases, the sanM 
material seemed to hold with different kinds of deposits. I am son 
that the investigations, extending over a number of years, did not 
any practical elacidation of how the trouble might be avoided; ba 
ing of the matter, in reference to the possible appliance of some ma 
to effect the purification of the water, that of boiling it naturally 
to me. I am pleased with what the Committee report on the snbjec 
seems to me they don't take into consideration the element of timi 
necessary. The formation of deposits is almost the same as that 
as they were originally formed. Those were formed under press 
heat, but they had the element of time. The mere heating of wat 
pressure does not get rid of these deposits. It would have to remai 
preciable length of time, and this length of time would entirely 
tiie possibility of that being used at stations as a means of purif 
water. Then, if water could be made entirely pure, it is doubtful wl 
is of any use. On the ocean steamers they use distilled water, aw 
trip it was found that it was so deteriorating the boiler as to be of n« 
at all. The difficulty was got over by receiving in every day i 
quantity of salt water. It may be that pure water is more ready tc 
substances than water partially saturated with other substances, 
that is so I can not nay ; but it scemfl to me where pure water has b 
there has been a more rapid deterioration than with water impregna 
salts or other substances. In the southern part of Illinois a series 
riments is being tried which may throw some light on this subject- 
of experiments towards getting the lime out of the salt wells. Tl 
to separate the lime, and the same ex|>eriment8 may eventually be 
this other purpose ; and, probably, by the time of another meetin 
Association some light may be thrown upon tlie matter. 

Mr. Fry, Grand Trunk Railway— I would call the attention of I 
ing to the importance of the remarks made by Mr. Sellers yesterda 
ing of the Institute of Technology ; and I would propose that the G 
be requested to correspond with that Institute and ascertain whethc 
sent specimens of water from the West, or apecimens of the s 
formed, the Institute would experiment upon those waters and tr 
us some information. It may be difficult, perhaps, to get the railn 
panics to expend large sums of money in employing chemists, but 
lers informed us that he thought the Institute would even be glad U 
water upon which to experiment, and if so it would be very valual 
there being but few of us who are competent ourselves to investiga 
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tifictllj, tbe GODstituetits of water. I propose that the Committee be re- 
quttted to correspond with the Institute and request them to experiment 
ipon lome of our water for us. 

Tri Pbesxpent — We have no Committee on Incrustation for next year, 
mkn the Committee be first ordered. 

Mr. FoRNXT, Aailroad Gazette — One of these subjects includes the purifi- 
adon of water, which, I presume, would cover the subject of incrustation. 

Mr. TowKB, Hannibal St St. Joseph Railroad — This matter of simply 
lending tamples of water to be chemically tested and proved, to find out 
what the water contains, is all very well so far as it goes. We know all the 
viterin the West contains more or \&w of incrustation ; more lime probably 
than anything else ; but no two roads have the same formation of incrusta- 
tion. Host of the roads have more or less lime. Illinois, Wisconsin, Iowa, 
and Nebraska have more or less of the alkaloid formation. Missouri has some 
boo; that you all know is a very great mineral State. With water in which 
then is more or less iron the formation of incrustation is very hard, and very 
■iQeh harder to do away with than that of lime. The formations on the Han- 
nihal k St. Joseph are principally lime and sand incrustations. That comes 
from the water in the Missouri River, and along its bottom, and is quick- 
itnd tndjime to a very great extent. The simple matter of having these 
vateri analyzed don't get at the point at all. We want to find out what will 
pnrent tliis incrustation, and keep our boilers clean. It is said that pure 
*>ter is injurious to the boiler ; that may be so, but I never knew of the fact 
liefbre. If that is the case, it will be well then to find out what sort of im- 
pnritiea it is necessary to add to pure water, to act in connection with the 
iron, and prevent this formation or deterioration of the iron by the use of 
pQra water. Until we can get at some theory or practical plan of purifying 
the Water, and preventing this water, that contains these impurities, from 
Setting into the boiler and forming this incrustation, we are bound to have 
this troable. As stated in the report, incrustation will form to a thickness of 
^e^teenth of an inch in three or four months on our flues. It takes, ac- 
cording to Doctor Rogers' theory, about seven and one-half per cent, more 
^1 to heat water through this formation, or incrustation after three months, 
than it did at first; and so on, until finally it makes twenty per cent, more 
fuel necessary to heat the water through this formation than it would using 
l^K water, or where there is no incrustation. In connection with the lime 
to the water we have a great deal of mud coming from the surface water. 
The mod in itself, perhaps, could be got out, or would do little harm ; 
"^^ there seems to be just lime enough in the water to harden this mud and 
"^'lA incrustation. I have samples here showing the eflect. This is, per- 
l^pa, one-third lime; just enough to make the mud hard and prevent heat- 
(&g the water through the formation. If an analysis of the differant waters 
ot the different roads could be arrived at, there is no single remedy that 
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could b« applied to the different formations. Simply an analyaia of the 
of one locality would not do. We should have to have an analyiii 
diflTerent wells along the line of the road. We have one place whe 
waters contain a large portion of fire clay and sulphur, making a veij 
and solid formation. I have a sample, also, of that. This water 
through a coal mine. The boilers in that coal mine seldom last more 
two years at the best. The impurities contained in the water eat tb 
away and destroy it in n very short time. There is really no end to th 
ject of incrustation. The Committee on this subject have consulted all 
ner of publicntionB, and I have corresponded with several of the best cb 
in the country, and have failed, in every instance, to get any satis! 
solution of the matter of preventing incrustation. We all know that i 
motive boiler is so constructed that it is very difficult, after the incroi 
is loosened by mechanical means, batteries, or anything of thai kind, 
that incrustation out of the boiler; it is, in fact, impossible; conseqoei 
lies there. If you commence to take out a portion of the flues, at the I 
you find mud. Sometimes they are very nearly half full of mud, packed 
In some instances, where we have used perforated pipes running tbrooj 
boilers, a portion may be removed. The steam passing through thei 
forated pipes will take up as much of that mud as tlie eddy produced 1 
suction will draw, and, perhaps, take out some, but it will not take it • 
We stop our engines every six months for the purpose of clearing o 
boilers ; with the exception of this, we make it a practice to clean reg 
with a force pump, wliicU takes it out very nicely ; but that don't p 
the formation of incrustation. The mud is about as much trouble as i 
tation. It is a difficult subject to handle. I wish some other com 
would be appointed on this subject, to give them a chance to take hole! 
and I would like to hear from other members of the Convention in : 
to it. 

Mr. Gregg, Erie Railway — Mr. Towne ban just suggested that some 
committee take hold of thin subject. I think it would be a great mist 
hsve another committee take this subject up, junt where our last year'i 
mittee have left ofi*; for the reason that they undoubtedly have give 
great deal of labor and attention to arrive at the conclusions they ha? 
produce such a report as they have presented here to this Associatio 
morning. If a new committee on boiler incrustations, or water impo 
take up this subject, in all probability they will go over a great deal 
same ground, and srrive at the same conclusions that the former com 
have; while, if the present committee is continued on the subject th( 
go forward with their labor and secure information that will be very 
ble to us ; and hence, I think, it would be an advantage to this Assodal 
our former committee, that is, last year's committee, were continued o 
same subject of boiler incrustation ; regardless, however, of whatever 
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njSgeirted that there is a ^mmittee on that subject already ; bat I do think 
it will be a great advantage to the Association to have the former committee 
on tbifl Bobject oontinaed. They have secured a great deal of valuable infor- 
BEtioii, which a new committee will have to go over the same ground to 
wcore, and we shall be no better off the coming year than we are now. This 
nbjeet is one of the greatest importance to all railroad companies, and to ua 
as master mechanics, and, if it is consistent, I move that the same commit- 
tee be appointed on boiler incrustations. 

Mr. Fry, Grrand Trunk Riilway — Before pntting the question it may be 
well for me to explain a little further my object. The same matter that Mr. 
Towne mentioned occurred to me — the difference in the different waters of 
Ukeoonatry — and at first I thought of requesting that a sample of each kind 
of Water should be sent. Then I remembered that most of our Western 
waters produce a sediment, nnd that our Western men are noted for their 
energy, and I thought the Institute might be sorry that they corresponded 
with OS, as car load after car load of sediment and hogshead after hogshead 
of fool water were deposited at their doors, and think that they had corres- 
poaded with us to no good purpose. The Institute have paid us the compli- 
iMotof inviting us to come to see them, evidently recognizing our import- 
uee SI a practical body of men, and I thought it would be a return of the 
coQrtesyfbr us to acknowledge their scientific acquirements and request them 
fo Mift Ds in matters about which we can not understand a very great deal. 
Thej might possibly, by analyzing the water, suggest certain experiments 
which would not occur to us, and we could try those experiments, and when 
^ get the practical workingmen in the country to work in harmony with 
^e scientific men in our institutions we shall have arrived at a very happy 
"^of affairs. I think it would not be courtesy to allow their invitation to 
P*se without some return of this kind, and if it meets with the spirit of the 
invention I hope some little notice of that kind will be taken. I, how- 
^^1 think that a few samples of the waters at different points along our 
*^€stem lines will be sufiicient. Whether another committee is appointed 
or not I think is a matter of secondary importance. 

Mr. Hates, Illinois Central Railroad — Before the close of this discussion 
1 hsTe a word or two to say upon the subject of incrustation. Some of the 
gentlemen here have stated that perfectly pure water will destroy a boiler 
^^ than water with a moderate amount of solid matter. However that 
^7^1 don't know, but I somewhat doubt the truth of the statement. 
°^^ years ago, when connected with the Baltimore & Ohio Railroad, we 
^ ^gines from Baltimore to Washington ; they passed through a country 
^ Was very sandy; most of the water came through sand heaps and 
^^ "tipposed to be very pure. With that water we could run for six 
and not make a deposit in the boilers as much as we in the West, 
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going through Illinois and WisconAin and the adjlcent States, will makt ii 
one week. We Rcaroely ever washed out a boil^ between Baltimoie an 
Washington more than once in six months. It is a hard matter for us imb^ 
times to run more than one week without washing out. We all know Ihi 
when pure running water is used in boilers you maj use boilers almost ft 
an indefinite time. It w a question in my mind whether this water tlutyc 
distil out of the sea water is perfectly pure. I think joa still retaiD a poi 
tion of the salts in that water. Whether that is correct or not I am » 
chemist enough to say, but this much I do know : Where we haTe oisd pai 
water out of the mountains on the Baltimore & Ohio Bailroad, or flrom tlwMUi 
hills between Baltimore and Washington, we could run boilers for an iadd 
nite time without any injury, or scale, or formation in the boilers. Out i 
the Western country the water is principally lime, magnesia, and silic 
That 13 the principal portion of the incrustation formed in our boilenk Ko^ 
if we can get something that will take those three articles oat of the water e 
haye what we could call comparatively pure water, althoogh chemical 
speaking it may not be pure, and we could then get along, I have no dool 
with twenty-five per cent, less of expense in repairs of boilers and I wi 
say also of machinery, because when an engine is brought in for repsiit 
the boiler, you almost invariably tear down machinery which might ran i 
six months longer if you had pure water in your boilers before it cams 
for repaint. Now, we have used in Chicago on our stationary engines i 
apparatus patented by a German in our State. It is a very imperfect a|ip 
ratus, but it is a question in my mind whether it will not lead to sooa 
thing which is very valuable to railroad companies. It is simply a tub, lo' 
feet in diameter and six feet high. It is filled with iron promiscuously - 
with pieces of iron of difierent shapes — and the exhaust steam pasMS i 
through that iron, and the water is received upon the top and led in ims 
jets down from that iron as the exhauHt steam comes in contact with ii psi 
ing up. In six months we get that thing filled almost solid with those in 
stances, lime, magnesia, and Kilica, such as are contained in the water ther 
and we find that that boiler now, after running two years, has not as mw 
deposit in it as we would have got in one month with the ordinary prooci 
It is a simple process. Could not something of the kind be got up cheap 
upon railroads, and be adopted to take this foreign matter out of the wat 
before we receive it in the boilers ? If that can be done (and I see no reasi 
why it may not be) it seems to me some of our chemists, who are betters 
quainted with the subject than I am, could give us suggestions in regard to 
tliat would be valuable. I formed my idea of this arrangement from reA< 
ing the report of Professor Chandler upon the New York Central. Hs tm 
it can not be precipitated unless by a certain heat. In this apparatus we tf 
that certain heat. He saysjf you do it in a separate vessel it is as espe 
sive to get it out of that vessel as to get it out of the boiler. It is no expsss 
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tt ill to get it oat of this apparatas I speak of. All yon have to do is, vrhen 
thi eoKine stops, to take oot these pieces of iron and tlirow them into the fire 
and pat in another set The fire will take this deposit off, consequently you 
biveto have two sets to throw into the vessel, and in this way you get all or 
Mtrly til the solid deposit out of the water. It was from reading that re- 
port tliat the thing was brought to ',my mind, nnd the idea suggested of 
Btkiog this experiment, although the orif^inal idea is from this German, in 
Chimpsign County, in our State. After reading this report, it struck me it 
wodd be a good thing to see if we could not use it upon railroads. We use 
it on the stationary engine, and have used it for three years, and it is doing 
good service ; preventing, I might say, almost all incrustation in that boiler. 
It QMS bat two and a half tons of coal, where, when the boiler was full of 
tkii incrustation, it took nearly double that quantity of coal to run the same 
Bttchbery. It seems to me if it could be brought before the minds of rail- 
ntd presidents and superintendents to appropriate a certain sum to go into 
tlMie experiments there might be some good results grow out of it. 

Mr. GaioG, Erie Railway — I have been interested in this matter of incrus- 
^on, having had considerable experience with that trouble. I don't want 
to bald this Convention with a long talk on this subject, but I would move 
^ % Tote of thanks be extended to our Committee on Incrustation whose 
'^rt we have just heard — very lengthy and exhaustive indeed — and that 
^<7 be requested to continue for the coming year. 

'^ PBX8iDE3nr — A committee has already been appointed upon that sub- 
ject of which Mr. To wne is the Chairman. The other members have been 
^viged. The committees are all arranged, and we have tried to arrange 
uiem lothat there shall be no one member upon two committees, and to pass 
tbat motion will disarrange the committees. 

Mr. Greoo, Erie Railway — My whole interest was concentrated in Mr. 
Towne, and I will withdraw the motion. 

The vote of thanks was then passed. 

Thx Sbcretabt — I wish merely to say that on the road I represent we are 
^^ much troubled with incrustation, and without making any further re- 
"^k* I will show you some specimens. That is what we get out of our 
boiltn after five or six years' service. Get the right light on it and it fairly 
K'^^^n*; looks as though it was covered with diamonds. Here is some other 
^t that came from boilers using the Ohio River water exclusively. This 
pi^ came off from the flues, four or five feet from the front flue-sheet. We 
^® a great deal of pains with our boilers, never running a boiler over one 
*^ without washing it out. We have hand-hole plates in the bottom of 
^fire-boz, and once a week they are taken out and water run through, and 
^^ ctre taken to get out all the mud and sediment that may be collected. 

"^) the next week, there is a plug put for that purpose in the front flue- 
*^i ftod tod that is taken out, and the barrel of the boiler washed out with 
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rodn, and eTerj care taken to prevent the formation of mad and le 
yet thene depoeits form sometimes very qnickly. These, however, w< 
from a boiler that had been in ase nix yean since the flaes were ti 
Here is another specimen taken off from the side of the fire-box. ] 
on onr road 'we have tried almost everything that anybody desired to b 
for the purpose of |)reventing the formation of scale, and latterly 
been trying Mr. Hay's battery, and there is a piece of a fine taken < 
engine where the battery had been in use nine months. I confess I 
much disappointed. I had formed the opinion it woald almost enti 
vent incrustation ; but on taking this flue out the incrustation, whi 
pected, if there was any formed it would be rotten, bat it seemed fim 
than on other engines and entirely covered. Yoa see it is about on 
second of an inch thick. That was formed in nine months. Herei 
specimen of a scale. I had a flue taken out of a boiler that had beei 
teen months, and you see that it is hardly as thick again, and the ap 
of the scale on the flue was very different from the appearance of t1 
Instead of its being firm and solid, in some places there was no scale 
the flue; it was pitted all over, but the scale on thtee flues seemed t< 
ging perfectly tight; not a spot but it was covered. I am utterly c 
account for it. Mr. Jauriet has written a communication to the Co 
speaking very favorably of it indeed. He thinks it will be a pei 
cess, and that it will not only remove scale but will prevent explo 
think, perhaps, the subject w worthy of attention. The gentleman 
this on tells me he takes the blame to himself. He says he thinks h 
apply it right and did not attend to it properly. However, he 
whole matter in his charge, and if he did not we are not to bias 
That is the result. 

Mr. TowNE, Hannibal & St. Joseph Railroad — In connection witl 
ing samples of incruRtation I would like to present this for the bene 
Association, especially to the Eastern members who have no trouble 
pure water. There is a formation principally from the water in the 
River, not directly from the river, however, but that which peroolatec 
the sands of the Missouri bottom. Our shops at Kansas City are lo( 
haps half a mile from the river. We use there what is called a " dri 
or pipe well, to fill the tank. All tbejwatcr for the engines there at t 
is supplied from this drive well. The water comes up with a grei 
quicksand, and this formation appears to be quicksand and lime. It 
two inches thick, having the form of the flue on one side. It formed 
the outside flue and the shell of the boiler, about four rows from tfa 
a place where we could not get at it to wash it out ; and hence the fo 
The boiler was washed once a week, someti mes twice a week ; yet thi 
tion grew up there in seventeen months' time. It was like that al 
entire length of the flue, from that to this thickness : that is three- 
and that is two inches. The flues all through the boiler were mor 
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coited. Some of them, where thej were nearly half on inch to five-eighths 
of in ioch apart, were nearly welded together by this formation. That was 
one engine; other engines troubled us the same way. Here is a formation 
of a different character taken from a stationary boiler in our shops at Hanni- 
bal. This was formed round three flues, welding them close together. We 
Died the Silliman filter, which is one of the best we hare to prevent forma- 
tion; bat the one we have is not large enough. A good deal of this stuff 
gets through. The water is thoroughly heated, falls down on the filter and 
penes through without having time to settle. The result is, the mud and 
lime and imparities of the water pass on to the boiler and form this incrus- 
tttion. I find in my experiments, and we all I think have discovered it, that 
it is quite as necessary to keep the mud out of the boiler as it is to do so with 
the mineral substances contained in the water. In reference to the Hays' 
battety, it may prevent the formation of lime, but it certainly will not keep 
the mod out of the boiler. If it will crack off the lime, it may do very well 
fore boiler that has the formation already on ; it may break off the incrus- 
Ulion, and you can wash out a portion of it, but not all. We tried two of 
those batteries on the Hannibal & St. Joseph Koad. We had one of them on 
nearly a year and one nearly eighteen months. I could not discover any 
l^eficial results from the use of it. Perhaps we did not try it as we should 
have done. It was among the first that was used. We have never seen Mr. 
^AJi at all, and don't know but he am put one on that will answer the pur- 
pON. If be can, I wish he would do so. To get any good results at all 
from the use of fuel, we find it necessary to wash out very often and take out 
llie bottom rows of flues — twelve to twenty flues — and give it a thorough clean- 
^* Our road is not any worse, perhaps, than the Illinois Central or the Chi- 
^S^i Burlington & Quincy Railroad. The roads on the line of the Missouri 
BiTer realize the same difficulty — the Missouri Pacific, the Kansas City, St. 
Joseph & Council Bluffs, and all other roads. In that report we refer to an 
■Pparitua I have been using for the last three years, nearly, for the puri)Orte 
0^ purifjing the water and extracting the lime and other impurities, and 
seeping them from getting into the boiler. I have here a model of the appa- 
ratus that I use. While it answers very well, so far as it goes, it does not do 
t**e work altogether, and therefore I contend it is not the thing. Neither do 
*■ WieTeyou can get anything on a locomotive that will do it. This is a 
dome twenty-five inches in diameter by thirty inches high. It is filled full 
of plates an inch and a half apart. The water is conducted into the sides 
through the check valves. The water is fed through a pipe in the center 
''P to the top of the dome with considerable force, strikes the top of 
the dome, or dome cap, which adds to the heating surface somewhat, 
^d by the time the water falls upon the first plate it is nearly boiling 
J^t* I find that to be the case by testing it with a gauge or thermometer, 
here are sixteen of these plates. The water falls from the top of the pipe 
^0 this plate, passing from this plate on to the second one, rippling along 
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down until it falls down here. Bj thin means I think, perhaps, if the pitta 
were nnfficiently hot, we might stop this incrustation by gathering it op oi 
these plates, and it does do it to a great extent. Thene plates we take oit 
once in six weeks and clean them off. Sometimes there is one-qaarter of u 
inch of scale, and with all that we find it in the boiler and on the floa I 
brought this simply to show, though I suppose it is as good m thing u tiwre 
is in use ; that is, I hnve not heard of anything that is better — that it if not 
the thing altogether, and I don't know of anything that you can get on to s 
locomotive that will purify the water. I understand that Mr. Goiigdon,of 
the Union Pacific, has used a similar apparatus, but instead of having ihm 
plates (this dome is on the forward part of the boiler over the check tiItc) 
he simply uses a basin instead of the dome, to which he conTeys the witcr, 
and the water rises and flows over the top. He claims that will purifj the 
water. I also understand that another gentleman on some road in lUinoiiii 
using substantially the same thing — Mr. Jnckman — I don't know whether he 
is present or not. If so, I would like to hear from him. He also daiw 
that that will purify the water. Those two gentlemen are both nsioir the 
same thing, or about the same thing, as near as I can learn. I have been 
using this for three years, and you have heard the result. 

Mr. GoRMAK, Toledo, Wabash & Western Railway — It may not be oat of 
place here to mention a little case that came under my own obaervation ii 
regard to purifying water. In 1864 I went down into Arkansas. Thejvere 
building a road called the Missisflippi and Ouochita Road, and they hftdlnt 
one engine and did not have any water tank to take water from, and coom- 
quenily they stood on a bridge at a bayou and pumped the water ax itwai 
required. That bnyou was fed from the Mipsissippi River. I did notlihethe 
place and did not calculate to stay. I asked the foreman how long he hM 
been there. My business was to run the engine and be chief cook generally 
I asked the engineer how long the boiler had been running, and he said l*o 
years ; he had been there all the time. "When was it cleaned out?" I»ked. 
"Not for a year and a half." "My gracious!" said I, "the thing mitft be 
chuck full of mud. This will not do if I stay here; I don't propose to let 
them burn the boiler up." I went to the superintendent and told him if the 
water was anything like what I was in the habit of using the boiler mitft be 
full of mud and I would clean it out if he would allow me to stop onSatordsT* 
I expected to have a big job ; that I should have to punch the hand-bole 
plates in and dig mud generally. 1 took the engine and blew her o% p^ * 
pinch bar and got underneath and punched in the hand-hole plate. ^^ 
hand-hole plate went right into the boiler. That astonished me. I retched 
in, and there was not as much mud in that boiler as you could hold in jc^ 
hand, and not a particle of scale. The color of the iron was changed some 
what inside. It looked like the browning on a gun barrel. I pat in to* 
hand-hole plate, filled up the boiler and fired her up, and went up along tikV 
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water was yery dirty and had a yery offensive smell. The 
was filled ap with all kinds of vegetable matter — trees, shrubs, 
nd things of that kind. I had never seen anything like it before. 
e on my way back to Memphis I stopped to see Mr. Yager (I 
B his name), the Master Mechanic of the Memphis & Charleston 
anxious to find out what it was that kept that boiler in condition, 
im if anything of that kind ever came under his observation. He 
he had a little bayou and all he did when his engines got foul 
hem there to use that water and it cleaned the boilers out. That 
ned nothing but the vegetable acid that was in it. If any of the 
ow what was in it I would like to find out. 
OK, Rogers' Locomotive Works — I think this subject is a very 
le ; otherwise I should hesitate to say anything (we have already 
11 ventilated) on the subject of preventing this deposit of scale. 
i experience on a road where we used to be troubled with ex- 
sits of lime, and we had a water station at one place on the road 
ater was taken from a swamp, and when the boilers became foul 
ive them a pretty large dose of this water, and it invariably re- 
ibling us to wash out this deposit that would have otherwise been 
a short time. What the particular material was that produced this 
t know. I suppose it was vegetable matter of some kind or other. 
;e also we used to be in the habit of putting in occasionally, when 
>ut the boilers, at times when we could not get suflScient of this 
nut bark, or something of that kind, which enabled us to g^t rid 
loeits without their forming hard scales. I apprehend the soln- 
question will depend upon the best method of preventing the 
ard scale. What we want to do is to prevent the deposit of hard 
e can do that before we put it in the boiler, so much the better, 
1 do it cheaper by some apparatus on the boiler that will be an 

I am imprefised witii the efficiency of something of the kind 
•een illustrated by Mr. Towne. I think that or a similar appa- 
»ed on some of the German railways some years ago. I am not 
! from recollection how long ago, but my memory is very distinct 
sad of an apparatus of that character placed upon the dome and 
th pans very much after the manner described by Mr. Towne. I 
oee he is aware of it. I was very much impressed at the time 
Lsibility of allowing the earth and sediment to deposit in those 

could be removed by cleaning them ; and I think, if I recollect 
>ad having this apparatus in use, was in the habit of doing that 
:, or as often as might become necessary. As I said before, I am 
ibly impressed with that method of getting rid of the sediment, 
all know that the greatest deposit of sediment, especially among 
ikes place where the water is introduced; and if we can allow that 
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matter to settle before we introduce it into the boiler, where it cui be peri- 
odically taken out, we Bhall get rid of very much of the difficnlty. Then fa 
another subject, however, in connection with pare water. I believe I ititad 
yesterday, that pure water, I was afraid, would fail to accomplish the mdL 
I have no doubt upon that subject. I do know from Bome little tipe- 
rience in this matter that it will affect the metals of the boiler, rapidly o^ 
ing them up, dissolving them, I suppose, chemically. There ia anotber ibflt 
in connection with pure water. However, I don't anticipate any troobfa 
from that. It is that it may be heated beyond the point at which ordisuy 
water gives out steam, without giving out much steam, and then may nrf* 
denly give out the heat which is accumulated in it in a state of partial ex- 
plosion. Whether any evil would result from that I aia not prepared te 
say, although I think it would be very undesirable. 

Mr. RoBiNSOK, Great Western Bail way — Nothing has been said about tki 
metals used in boilers ; how far they affect the sediment on thoee meUh. 
We know that brass tubes do not gather sediment so qnickly as iron. I 
think steel-fire boxes dun't gather it so quick as copper fire-boxes. I voold 
like to ask this Convention whether there is any one here who has tried ileil 
fire-boxes of a thin construction. My impression is the thinner we can om 
our material with safety, the better it will be for the accumnlation of stMS. 
My experience with tubes has been this: We have always used copper or 
brass until lately, when we have used iron ; and we find in mnning hMkii 
nine to twelve months, we get three times as much scale as on brass or eop- 
per tubes, necessitating the removal of a large number of tubes. ForChtt 
reason we have abandoned iron and gone back to braaa again. We can nia 
four or five years without removing tul>es, and in that time not get as mocb 
sediment as would be gathered on iron in one-fourth of the time. I woald 
like to know if anybody has tried steel tubes. What we want to gather it 
this meeting is the experience of others from which we can save expeniivt 
experiments ourselves. 

Mr. Boon, Piiuburgh, Fort Wayne & Chicago Railway — On our line wt 
have steel, iron, copper, and brass tubes; also, steel, iron, and copper fir** 
boxes, and we never could dincovcr any difference in the amount of sedi- 
ment. The amount is about the same. The amount on the iron would bee 
very little more, but it is so little as to be scarcely perceptible. 

The report of the Committee on the " Comparative Performance and Coit 
of Operation of Eiglit and Ten-wheel Engines for Freight Service," also re- 
port of Committee on *' Comparative Performance and Cost of Operation of 
Ten-wheel Engines, with Six Drivers Coupled, and Eight-wheel £ngi 
with Four Drivers Coupled," were read. 
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UEPOBT ON COMPARATIVE PSBFOBMANCE AND 
COST OF TEN- WHEEL ENGINES WITH SIX BBI- 
VEB8 AND EIGHT WHEEL ENGINES WITH FOUB 
DBIVEBS COUPLED. 

^(keAmeneoM Baihtay MasUr Mechania^ Association: 
OiNTLBMBN — Your Committee, appointed at joiir last annual 
JoDTention on the relative merits of the three classes of freight en- 
?ne8,Ti«.: 

The Biz-driver engine with two -wheel truck ; the six-driver engine 
rith four-wheel truck, and the four-driver engine with four-wheel 
nick, beg leave to submit the following: 

We have received answers to our circular from twelve master 
uohaaics; the most of them expressing no opinion in regard to 
^ merits of the diflferent engines. Two are in favor of the four- 
Inrer four-wheel truck engine for roads with grades of seventy feet 
tite mile and under ; but for very heavy grades and slow speed 
"Cy would prefer the ten- wheel engine. As there were so few an- 
ven to their circular the Committee ask your attention to the ezperi- 
«ce of the New York Central Railroad. 

They have twelve "mogul" or six-driver and two-wheel truck 
^^gines and three ten -wheel engines. Each class of engines (eight 
^ ten -wheelers) have been in all kinds of service except passen- 
I^ffand the most of the " mogul "engines are two years old. For 
W kinds of freight service they prefer the "mogul " at a speed of 
veotj miles per hour and under, and give as a reason that the 
^ogal" is easier on the track and not as hard on a curve as the 
■^r driver engines. We also inclose with this miles run, cost in 
^otB for repairs, weight of engine, and comparative power of the 
B^ogul" and four-driver engines of the New York Central Railroad. 

Id the summer of 1870 the road was hard pushed for power on the 
^citarn Division, and two of the "mogul" engines were sent to 
dp them out. They remained three months, and during that time 
loled double the cars the 16 X^"^ inch four-driver engines did. On 
e Rochester and Niagara Falls Division twenty-five cars is a full 
id for a 16x24 inch cylinder four-driver engine. Drivers being 

11 I 
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five feet in diameter, weight of engine thirty-one tons. The ^ m 
gal" engine No. 95, cylinder 18X^2 inches, drlTert fifty-sen 
inches in diameter, hauled fifty oars each way on that same Uiinm 
for three months, and did not lose a trip daring the entire tim 
("Mogul" engine, 18x22 inch cylinder, fifty cars; foar-drtfei 
16x24 inch cylinder, four-wheel track engine, twenty-five cars.) 

The New York Central Road also has six "mogul" engiaei 
15x22 inch cylinder, drivers fifty-seven inches in diameter, gtm 
weight fifty-eight thousand pounds, which are hauling the mm 
number of cars as the four -driver, five feet in diameter, tbor-whtel 
truck, gross weight sixty-four thousand pounds — both engines lufi^g 
the same pressure of steam. 

The Chairman of your Committee is of the opinion, with the ex- 
perience he has had with the " mogul " engine, that the fireightii| 
on the New York Central Road can be done for thirty -five per cent 
less with a "mogul " engine, 18x22 inch cylinder, weight of eigiM 
seventy -five thousand pounds, than with a four-driver engine, 16X^ 
inch cylinder, four-wheel truck, weight of engine sixty-four thooaa' 
pounds, for the following reasons : 

1. The "mogul" engine is carrying seventy-five per cent le* 
dead weight on truck than any other class of engines that nee ■ 
truck. 

2. The weight is better distributed than it can be with any otbiE 
build of engines. 

3. They are much lighter on the rail than any other class of ei' 
gines of the same weight. 

4. They will haul thirty-three per cent, more cars than a fov 
driver engine — the cylinder, drivers, and gross weight being the saa( 

5th. They are about two thousand pounds lighter on each pair ( 
drivers than a four-driver engine four-wheel truck both engin 
being the same gross weight. 

In conclusion, he believes the " mogul " engine the best adapt 
to all kinds of freight service of any class of engines now in « 
and your Committee fully agree with him. 
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OOMPAKATIVE STATEMENT 

HO^ tix-whed, hoo-wheel truck ; ttx-ieheel, fowwhtel truck, and 
mr-wheel, four-wheel truck etyinet, New York Central and Bud- 
M £uw Railroad. 
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COMPABATIVE STATEMENT 



Showing difference in our mogul engines, 6 driver^ 67 in, di 
two-wheel truck, 18x22 in, cylinder, 46 in, diameter of Ml 
/lues 11 ft, 6 in, long, 2 in. diameter, fire-box 66 in, Umg, 
deep, and a 4-driver engine, 68 in, diameter, 4t'wheel truck, 
in, cylinder, 46 in. diameter of boiler, 145 flues 11 ft. 6 in, 
in, diameter, fire-box 60 in, long, 63 in, deep. 



'* UoavL,*' Two-WHKBL Tbuck. 



Weight of engine with two gaagee of water 

*' on truck 

•< *• ** and first pair of drirert 

•• •* •• •• " and second pair of drlrers. 

" *' ftrft pair of back driverf 

" ** ** and second pair of back drirers.. 

*' " three pair of drivers , 

** of water in boiler (698 gallons) 

** ** empty engine. » 

** " tender with 2>^ tons of coal 

*' *• water in tank (2,000 gallons) „ 

•* " coal , 

" " water and coal 

*' empty tender 
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Four Drivbb, FouR>wnK£L Truck. 



Weight of engine with two ganges of water. 

^' on truck 

** ** and main drlrers.. 

" back drivers 

*' both pair of drivers 

'* of water in engine 

empty engine 
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DIFFERENCE OF WEIGHT OF ENGINES AND ON DRIYEBS. 



'• Mogul " ftjll weight 7S,300 lbs. On Drlrers. 

•♦ Four drirer" full weight 65,970 •* •• •• 



DiflTerence 9,330 lbs. 

ADRKSirs Power—" Mogul " (COO pounds per ton of weight on driron) oi 

64,820X«50« ,^.,^,, 
■ .^.^^^ ^17,302 pounds. 

41.70OV600 
Aduesivb Powrr— ••Four drirer" 2i — — ll|170 pounds. 

Difference in faror of •' Mogul" 6,192 pounds. 55.4 per cent, more RdhetlTO poi 

Power or " Mogul** in Hobsk Power— Bnnning speed of engine twenty mltoi 

Steam pressure In boiler 125 lbs. per square inch. Maximum pressure in eyiin* 

per square inch. 125 rerolutioiis per minute for 20 miles per hour. Area of p 

, ^ 254.4X60X44X125X2 ,^^ ^ 
square inches. ,^^^..> —424 horse power. 



.^ 
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PowBs or "FuD« DniTxt** Exginb in Houk Powcm— Banning fp^ed of engine twenty 
mllee per hour. Steam preHure in boiler 125 Ibi. per sqaare inch, jfaxlmam prenure in 
GjUnder GO lb«. per equare incli. 100 revolntions per minute for 20 miles per hoar. Area 

201X^X^X100x2 
of piiton 201 tqaare inchee. ,M.i>wi.> —292.36 horie power. 

Difference in power, 131.64 horse power. 45 per cent, more in horse power ** Mognl ** has 
over ** Four driver.** For each engine working the same number of reTolutlons per mlnate 
(125 reToiotioui) the difference in horse power wonld be 16.33 per cent. 

LETTER FROM MR. HILL,:OF THE ERIE RAILWAY. 

New Yobk, May 9, 1872. 

C. T. Ham, of the Commiitee on " ComparcUive Co$t and Performance of En- 
gineSf etc, .•*' 

In regard to the comparative merits of tho eight-wheel engine with 
six drivers connected, and ten-wheel engine with six drivers con- 
nected, I would saj : 

We have only a few of the latter class of engines, and they are all 
very old, and we are gradually wiping them out. In my opinion 
there is no comparison hetween these two classes. I believe the 
'< mogul " to be the best engine for all kinds of freight service — fur 
superior to the ten-wheel engine, or the ordinary eight-wheel engine 
with four-wheel truck — if it is properly constructed. 

I think Mr. Brown, our Master Mechanic at Jersey City, has given 

you a report on this subject, so that anything I might say would be 

only a repetition. 

Very truly yours, 

E. O. HILL. 

BEPOBT ON COKPABATIVE PEHFOHMANCE AND 

COST OF OPERATION OF EIGHT AND TEN 

WHEELED LOCOMOTIVES. 

To the American Railway Master Mechaniaf AmodaJticn : 

Gentlemen — Your Committee, appointed at the last meeting at 
Louisville, Kentucky, September 14, 1871, on the "Comparative 
Performance and Cost of Operation of Eight and Ten- wheeled Loco- 
motives," beg leave to submit the following report: 

We have received replies to the printed circular of questions from 
sixteen railroads, as follows : 

C. F. Jauriet, Master Mechanic Chicago, Burlington & Quinoy 
Railroad : Have one hundred and seventy-four eight-wheel and nine 
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ten-wheel engines, averaging twenty tons of freight to eaeh tc 
engine. 

Average cosi per mUe run in eenU for 



BEPAI&S. 


FUEL. 


8TOBB8. 


8-vhMl. 


10. wheel. 


8-wheel. 


lO-vheel. 


8-wbeel. 


10-wl 


1161 


12.77 
Switohiug. 


».ll 


6.80 
Switching. 


.97 


Swite 



J. H. Setohel, Master Mechanic Little Miami Railroad : Hai 
ten -wheel engines. Can give no information to asabt theComx 
in making a report 

William A. Robinson, Mechanical Superintendent Great Wc 
Railway, Hamilton, Ontario, Canada : Have one hundred and b 
teen eight-wheel engines, twenty -three six-wheel connected eng 
seventeen tons freight hauled to each ton weight of engine. 

Average cost per mile run in cents for 



REPAIRS. 


FUEL. 


STORES. 


8- wheel. 


10- wheel. 


8- wheel. 


10-wheeI. 


8-wbeel. 


ICwb 


3.79 




7.30 




.823 













South Side Division Atlantic, Mississippi & Ohio Railroad : 1 
nineteen eight- wheel engines. 

Average cost per mile run in cents for 



REPAIRS. 


FUEL. 


STORES. 


8- wheel. 


10- wheel. 


8-wheeI. 


10. wheel. 


8*whMl. 


10.vb< 


4.28 




9.30 




1.87 
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William Woodoook, Master Mechanio Central Railroad of New 
Jersey : Have twenty-nine ten-wheel and thirty-six eight-wheel en- 
gines; eight-wheel engines hanl eighteen tons freight per ton of 
engine ; ten -wheel engines haul seventeen and one-half tons freight 
per ton of engine. 

Average cost per mile run in cerUs for 
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STORES. 
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10-wheel. 


8- wheel. 


10.vhMl. 


8- wheel. 


10.wheel. 
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4.20 


6.60 
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Received from Providence, Rhode Island, with no signature or 
name of road : Eighteen eight- wheel engines, one ten-wheel engine. 

Average cost per mile run in eenU for 
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Samuel M. Philbrick, Master Mechanic Leavenworth, Lawrence 
& Galveston Railroad, Kansas: We have twenty eight-wheel engines. 

Average eoei per mile run in etnfo for 
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J. B. Oayle, Master Mechanic Raleigh & Oaston Railroad : We 
have thirteen eight- wheel engines. 
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Averagt eo8t per mUe run mi cmU fat 
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W. G. Freeman, Master Mechanic Chesapeake & Ohio ] 
Richmond, Virginia : We have three ten-wheel engines, fift< 
wheel-connected four-wheel -track, and five with three c 
drivers and pony truck. 

Average eo9t per mile run in eenU for 
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S. J. Hayes ^ Efiter Mechanic Illinois Central Railroad : 
one hundred and eighty-five eight-wheel engines, which hau 
ions per ton weight of engine. 

Average east per mile run in cents far 
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David Clark, Master Mechanic Lehigh Valley Railroad, ] 
vania: We have twenty-one eight-wheeled engines; average 
of gross tons to each gross ton weight of engine one hunc 
forty-five seven -tenths tons. 
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Average cost per mile run in eerUe for 
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William F. Eay, Master MechaDio Toledo, Wabash & Western 
^W ay, Indiana : We have ninety-six eight- wheeled engines; fiye 
hundred and four tens is a train. 

Average cost per mile run in cents for 
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7*- -A. Alden, Master Mechanic Connecticut & Passumpsic Rivers 
^"^l^oad, Vermont : We have in use on our road twenty-eight- wheeled 
^S^Oea. Have had no experience with any others. 



Average cost per mile run in cents /or 
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J. W, Philbrick, Master Mechanic Maine Central Railroad, Wa< 
knUle, Maine : Have fifly-eight-wheel engines. 

W. L. Jordan, Master Mechanic Cumberland & Pennsylvania 
jBsilroad, Mount Savage, Maryland : Have fifteen eight- wheel engines 
aod seven ten -wheel engines ; haul one hundred and sixty tons cars 
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over grade of one hundred and seventy-one feet per mile with im 
wheel engines, one hundred and twenty tons with eight-wheel engio 

Aterage cost per mUe run in eenU for 
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N. E. Chapman, Master Mechanic Cleveland & Pittsburgh & 
road, Cleveland, Ohio : Have fifty-one eight- wheel engines and m^ 
ten-wheel engines. Can give no information as to number of U 
hauled per ton of engine, having no data to work from* 

Average cost per mile run in eents for 
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These roads employ in the aggregate eight hundred and sizty-^ 
eight-wheeled and sixty-eight ten-wheeled locomotives. 

The average cost of the two classes of engines is as follows : 

Average cost per mile run in cents for 
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Average number of tons hauled to ton weight of engine, twe 
tons. 
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From the above statemeDt it appears that the eight-wheel engines 
do the same work at a much less cost. 

Bespectfallj, 

W. L. JORDAN, a d! RR R, ^ 

CHA8. GBAHAM, L, A B. R. R., > CommiUe: 

P. HOESECKER, /. L, R R, J 

On motion of Mr. Lauder, the report was received. 

Mr. Chapmait, Cleveland & Pittsburgh Railroad — We are evidently not 
going to get through with our business to-day, and, as I understand the mat- 
t^> theConyention as a body have accepted an inyitation to visit the Rhode 
Iriwd Locomotive Works to-morrow. I would propose that we have a night 
*Mion to-night, beginning at eight o'clock, and continuing until we adjourn. 
We can not meet to-morrow forenoon and get through. It may be necessary 
to We a session to-night and another one to-morrow forenoon. 

Mr. Hayes, Illinois Central Railroad — Is that intended to read that we 
^^tinne in session until we get through the business to-night, or do we have 
•'^olher session to-morrow morning ? 

Hr. Chapmait, Cleveland & Pittsburgh Railroad — ^To continue until we 
^J<Mirn. A motion to adjourn will be in order at any time this evening. 

The motion waa carried. 

The Secretary offered the following resolution, which was adopted : 

"HABEAS, Our worthy associate, Mr. M. N. Forney, has voluntarily and 
^^ of charge published the proceedings, circulars, and notices of the As- 
■*^ion in the RiUroad OazeUe; therefore, 

^^vedf That the Association do hereby remit Mr. Forney's dues and 
•■»««Bmenta for 1871-72. 

The following Committee was appointed on " Balance Slide Valves and 
y^neral Principle of Valve Motion :" Fry, Grand Trunk Railroad ; Lauder, 
northern Railroad, and Underbill, Boston & Albany Railroad. 

The Secretary read a communication from the Bolt and Nut Manufactur- 
^ Association, requesting the appointment of a committee to confer with 
^ similar committee with a view of securing a standard list of nuts and 
^••hers. 

^^ Pbebidekt — Some two or three years ago, there was such a commit- 
^ appointed, and their report was printed in the Third Annual Report of 
^•'^cution. What action will you take'upon this? 

^- Chapmajt, Cleveland & Pittsburgh Railroad— I think it was at the 
°^^^og in Pittsburgh that that Committee was appointed. I was Chairman 

^c Committee. It reported at Philadelphia and recommended the adop- 
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tion of the United States standard gauge, as was recommended bj the Fitsk- 
lin Institute, of Philadelphia, and the report of the Committee wis adopted 
and printed at that time. A great manj, I know, have adopted that iltid- 
ard. I did, for one, and all new work upon our road being pat up with tk 
standard nut. 

Mr. Hayes, Illinois Central Railroad — ^I would moTe^ as a matter of 
courtesy, that the same Committee be appointed to confer or meet with tUi 
Committee of Bolt and Nut Manufacturers. 

Carried. 

The report of the Committee on Safety VaWes was read. 

REPORT ON SAFETY VALVES. 

To the Ameriean Railway Mcuter Meehania^ AMoeiaUon : 

Gentlemen — Your Committee reBpectfallj report that tbej bn 
received commuDications from thirty-five master meoliaiiics. Of tlui 
number twenty give a decided preference for what is known u ^ 
Richardson valve. 

One prefers the Baldwin patent valve ; four prefer the Andenoi 
patent valve ; one prefers the Payne patent valve ; one prefen the 
Dawson patent valve ; two prefer' the old style ; one prefers A* 
Richardson, and one the old style, and two are non-committal. 

Mr. R. Blodgett, Master Mechanic of the New Jersey Southcra 
Railroad, reports that one engine sent to his road, having the Ander* 
son valve, proved to be so unreliable that he removed it at ono^ 
while Mr. J. H. Waugh, Superintendent of Machinery of the Kads** 
Pacific Railway, says he uses the Anderson valve, and that it gi^ 
entire satisfaction, and is not liable to get out of order. 

It is the unanimous opinion that one of the safety valves shooi^ 
be beyond the control of the engineer. The only objection madebj 
any of our correspondents to the Richardson valve is the noise mt^^ 
when blowing off. We consider the Richardson valve, in connectio'' 
with one of the old style, to be the best combination that has j^^ 
been made for use on locomotives, the Richardson valve to be li'' 
justed by the master mechanic of the road, so that it will be bejoac 
the power of the engineer to alter it, and one old style valve tA 
enable him to blow off his steam at a less pressure when waiting al 
stations, or in case of emergency. 

We do not consider that there are any good grounds for sajini 
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; ihe Richardson valve relieves the pressure of steam too sad- 
ly, and it does not blow off until the maximum pressure is 
cbed, and falls certaiDlj after blowing off of from three to five 
inds of steam, which variation we do not consider of any conse- 
BDce in a pressure of from one hundred and twenty to one hun- 
id and thirty pounds. 

Respectfully submitted, 

J. T. ROBINETTE, A, M. & 0. R. R, ) 

JOHN McFARLAND. R. & D, R, R, \ CommitUe. 

DAN. W. HAINES, N. E, R, R., ) 

)d motion of Mr. Elliott, Ohio & Mississippi Railroad, the report was 

WTed. 

The report of the Committee on Place of Meeting was presented. 

BEPOBT ON NEXT PLACE OF MEETING. 

'. Preddent and Gentlemen : 

Your Committee, who were appointed to select names of places 
holding the next Annual Convention, would report the follow- 
; names : St. Louis, Mo.; Cincinnati ; Baltimore ; New York City, 
1 Atlanta, Ga. They would also recommend that the vote be 
^en by ballot, each member writing the name of the place of 
I choice on a ballot, and that a majority of all the ballots be the 
oice. They would further recommend that, if possible, the time 
holding the next Convention be fixed so as to not interfere with the 

ir-huilders' Convention. 

J. W. PHILBRICK, 
H. L. BROWN, 
WM. WOODCOCK, 
JOHN F. FLYNN, 
SANFORD KEELER, 

Mr. KoBiNSON, Great Western Railway — W^ould there be any objection to 
iposingthat the name of Chicago be added to the list? 

The Pbesidekt — We can receive the report of the Committeei and then 

i Chicago. 

)n motion, the report was received. 

i motion was made to add the name Chicago, which was carried, and 
mrard reconsidered and lost. 



CommiUee. 
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Morris Sellers, late Des Moines Valley Bailroad ; Johann, IfiMoari Vi 
Railroad, and Goolidge, Fitchburg Bailroad, were appointed a committ 
receive ballots. 

A letter directed to Mr. Hajes, as Chairman of the Committee oo 
respondence, inviting the Convention to visit the wareroomt of the Oo 
politan Solid Emery Wheel Company, was read. 

On motion of Mr. Chapman, the following gentlemen were appoini 
Committee on Finance for the ensuing year: Hill, Erie Railway; CSool 
Fitchburg Bailroad ; Thompson, Eastern Railroad ; Philbrick, Leaveni 
Lawrence, and (Galveston Railroad. 

The President — There are some copies of the American Locomotivi 
gineer presented here for inspection, with a letter accompanying 
which the Secretary will read. 

The letter was read, and the .publications received, and the thanks < 
Association returned therefor. 

Mr. Sellers, from the Committee appointed to rec^ve ballots for pli 

next meeting, reported : 

Whole number of votes 74 

Necessary to a choice 88 

New York has ^7 

Cincinnati '' 5 

Baltimore ** ......26 

St. Louis •• U 

Chicago " 4 

Atlanta *' 8 

On motion of Mr. Hayes, Illinois Central Railroad, the vote for Balti 

was made unanimous. 

On motion, adjourned to meet aft eight o'clock this evening. 



THIRD DAY— EVENING SESSION. 

The report of the Committee on Associate Members was read, and, on 
tion, the Aasociation proceeded to ballot for the candidates for member 

F. B. Miles, of Philadelphia; R. H. Thurston, of Hoboken; Hen7 j 
ton, of Hoboken, and J. O. D. Lilly, of Indianapolis, were elected. 

Mr. James Wheelock, of Worcester, being proposed, a member inqnk 
any person present was acquainted with Mr. Wheelock. 
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The Sbobstast — ^I woald inquire if the provisions of our constitution 
pennit Mr. Wlieelock to be a member of the Association. 

The President read the second section of the fourth article of the constitu- 
tion, prescribing the qualifications for membership. 

Mr. Hates, Illinois Central Railroad — It seems to me that some one 
prcNDt ought to be able to saj whether this gentleman has the qualifications 
necessary to become a member. It seems there is no one here that knows 
him. 

ThsPbesidemt — ^Mr. Wheelock was recommended by Joseph Hill, Rich- 
ard Colborn, and A. B. Underbill. I heard those gentlemen to-day speak of 
him Tery highlj. They spoke to me about him before he was proposed to 
the Gofflmittee. I think none of them are present. Thej said thej knew 
him, and he would be a valuable member. 

Mr. Wheelock was then elected. 

D> B. Tigbe, recommended by George W. Glass, J. K. Taylor, and S. 
Moore, was submitted for ballot. 

Mr. T^YLOB, B., O. C. & W. R R. — I know the gentleman, and he is a 
P>od| worthy man. He is not engaged in mechanical business now, but is 
•drocBting the Nesmith balance valve. His home is in Boston, and his 
former business was machinist. 

^* Hates, Illinois Central Railroad — ^Has he ever filled the position of 
msster mechanic? 

Mr. Tatlob, B., O. C. & W. R. R.— No, sir. 

^^ Hates, Illinois Central Railroad — Is he a thorough mechanical 
•ngineer? 

^. Taylor, B., O. C. & W. R. R.— He is. 

Mr. 60RMAK, Toledo, Wabash and Western Railway — I think we are es- 
l^bliahing a precedent that will not work well in the future. We want here, 
^I understand it, four or five, or perhaps more, chemists and scientific men, 
that can give us information that we do not possess ourselves regarding the 
lormation of scale, and other necessary information that will be valuable to 
^) l>tit to go into an indiscriminate election of gentlemen who want to sell 
P^KiDg, or anything else, I don 't believe is going to be a good thing for us. 
■I think we ought to confine ourselves to the purposes of the Association — 
^^^ American Railway Master Mechanics' Association. We don 't want 
^ery man that comes along. This gentleman may be a good, worthy man — 
'^jich better than I am — but at the same time, as we have got this Associ- 
^on, I think we ought to confine ourselves to that. If we want information 
"^i will be valuable to us by getting in professors of chemistry, or others 
^ can give us information that will benefit the whole railway interest of 
"** country, I say bring those men in. 

^ negative votes were thrown, and the candidate was rejected. 
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The Secretary read a letter from Frederick Qrinnell, which, on motion, 
was received : 

LETTEB FROM MR. FREDERICK E. GRINNELL. 

Pbovldence, June 13, 1872. 

J. H. Sbtchell, Esq., Secretary American Baihoay Master Mechaniaf AMtod- 
ation: 

Dear Sir — I am in receipt, at your hands, of the engraved copy 
of the resolution passed at the Fourth. Annual Convention, held at 
Louisville, in acknowledgment of the services of myself and others 
in establishing the "American Railway Master Mechanics' Associ- 
ation." 

I thank the members of the Association for the complimont paid 
me, and, although not likely to be again associated with them as a 
railway master mechanic, I shall always feel a deep interest in the 
success of an organization which must be of so great benefit to its 
members, and through them to the entire railway interest of the 
country. In no department of railvfay management is there so great 
need of comparison of the results of practical experience as in the 
mechanical department, owing mainly to the multitude of questions 
involved, both as to the kind of material to be used and the proper 
methods of disposing of it. 

Any railway officer who has carefully examined the reports of the 
Conventions which have been held, must be convinced of the inter- 
est manifested by the members of the Association in the important 
work in hand, and if true to the interests of their companions, assist 
them in their efforts in every way possible. 

With sincere wishes for the continued success of the American 
Railway Master Mechanics' Association, «• 

I am very truly yours, 

FRED. E. GRINNELL. 

The report of the Committee on Boiler Explosions was presented. 

On motion of Mr. Gorman, it was voted to dispense with the reading of the 
report in detail, except the conclusions arrived at by the Committee. 

Mr. Hayes, Illinois Central Railroad — I was going to suggest that Mr. 
Sellers is present. I understand he witnessed the experiments made ai 
Hoboken, a year or two ago, on the explosion of boilers. They took a lot of 
boilers and exploded them, for the purpose of ascertaining, as near as they 
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oould, the trne cause of explosions. I understand that Mr. Sellers was one 
of the committee who witnessed it. If he is present I would like to hear 
from him on the subject. If he is not here I would move that the discus- 
sion be dispensed with for the present on that subject, and that we proceed 
with something else until he comes in. 

Mr. Gk)RMAN, Toledo, Wabash & Western Bail road — Before that question 
b put I will saj I differ with Mr. Hayes. This is a very important matter, 
this question of boiler explosions. It is something of great importance, and 
it is getting to be more important every day ; and by spending a little time 
on this I think we can do it with great advantage. By the time that some 
of our members can explain this and gpve their views Mr. Sellers may be 
here. I don't think we can spend our time to any better advantage than by 
trying to find the source of boiler explosions and burstings. It has come to 
be a question that is agitating the whole country, in steam mills as well as on 
roads. We hear of boilers in all sections of the country blowing op, and we 
ought to have sense enough amongst all of us to be able to discover the 
cause of this thing. We never will do it alone; we want to get the judg- 
ment and sense of the whole country upon it. I differ with a great many in 
regard to explosions. I have never seen but one. I have seen three bursts. 
I claim that there is a great difference between the bursting of a boiler and 
the explosion of a boiler. I am not chemist enough, and don't pretend to 
know what the actual cause of an explosion is, but I am under the impres- 
sion that it is a combination of gases that ignite in the boiler, that are dif- 
fused through the boiler. That is my impression. It may be wrong and 
may not. I will not say I am right. The bursting of a boiler I have 
seen in three cases where I could trace the cause. I felt satisfied that I could, 
and do now, in my own mind. The last I knew of was on my own road. 
There is a peculiar theory in my mind in regard to the bursting of boilers*^ 
which is simply that there is a latent heat that accumulates in the water in 
the boiler. Ton can stand the boiler still and not disturb the water, bat as 
soon as you disturb it there will be innumerable bubbles of water come to 
the surface. I have tried that in a boiler on a small scale. You can try it 
yourselves. It will flash out immediately ; and if the safety v«lvei»nol 
sufficient to allow an escape there is danger of a burst. 

The President — ^The question is on Mr. Hayes' motion, and not on 
boiler explosions. 

Mr. Gk)RMAK, Toledo, Wabash & Western Railroad— If we could keep on 
with this little diacussion until Mr. Sellers comes I think it would be a bene- 
fit to us. I offer an amendment that we continue the discussion until Mr. 
Sellers comes in. 

The amendment was lost, and the motion carried. 

The report of the Committee on a " Uniform System of Examination for 
Promotion of Locomotive Firemen " was presented. 
12 
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BEFOBT ON UNIFOBM STSTSM 09 BXAMIVATIOI 
FOB FBOMOTION OF LOCOMOTIVE FIBEMSH. AXB 
ADVISABILITY OF ESTABLISHINa BIFFBBDf 
QBADES OF LOCOMOTIVE ENGINEBBS. 

To the American Railway Matter Mechanic^ A9»oeiati<m : 

Gentlemen — Your Committee, appointed at the last annual Bett- 
ing of the Association to report on the propriety of a " Unilbim 
System of Examination for Promotion of Locomotive Firemen, al* 
so as to the "Admissihility of Establishing Different Grades of Lo- 
comotive Engineers, According to Length of Service, Chanefttf, 
etc.," beg leave to submit the following : 

From answers received in reply to circular letter containiogtk 
following questions : 

1. What is your method of promoting locomotive firemen to tt- 
gineers ? 

2. What has been your experience as to the relative merit of lo- 
comotive engineers pron^oted from firemen as compared with tkMO 
taken from the shop ? 

3. What are your views upon establishing different grades of ei* 
gineers, according to length of service, merit, etc. ? 

4. Please state compensation allowed engineers ; whether ptidlf 
month, trip, or day, also amount of service rendered for same? 

1. Your Committee find that the prevalent practice is to^eet 
from among the firemen, who have fired from two and half to tltioi 
years at least, one who by his record as regards sobriety, attentioi 
to duty, intelligence, and general character, gives best promise of bo* 
coming a valuable and reliable engineer in a short space of timo, to 
give him from six months to a year's time in the shop, with oeoi* 
sional calls for duty on such extra running as will familiariio UB 
with his prospective duties, and at the same time keep him as nock 
as possible under the eye of the master mechanic, and when dooadl 
competent an engine is given him to run. 

2. Your Committee also find, that though wherever tried the pro- 
motion of shop men to locomotive engineers has in a meaaore gitea 
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1 Batisfaotion in the item of the cost of ranning repairs being 
lewbat less than with the promoted firemen ; yet, because of their 
Dg possessed of the two trades, they are considered not so reliable 
1 less attentive and obedient to orders, and so likely to give more 
uble than promoted firemen. 

3. Year Committee find in the majority of the replies that a uni- 
in system of *' grading engineers, according to length of service/' 
ists, consisting in a division into four classes, commencing with the 
Bt and conUnning through the first three years of service, when an 
giseer is considered first-class and is paid accordingly. We also 
id that on several roads an additional reward for length of service 
ter five years is given in an increase of pay of five dollars per 
ooth every five years. 

4. As reported to your Committee in answer, it appears that 
ongh in many instances the compensation for services is computed 
r the month, yet the average service required is about one hundred 
lies per day, and pay ranges from 13.00 to $4.25 for same. 

We have received no reply as to a uniform system of " ezamina- 
>n for promotion,'* except in two or three instances, and those op- 
ted the idea. 

Tour Committee would suggest a uniform system of letters of rec- 

nnendation for locomotive engineers, consisting of a printed blank 

be filled out by the master mechanic, stating length and class of 

irioe, cause of leaving, and general standing of the person hold- 

gthe recommend. 

N. E. CHAPMAN, 1 ^ .^^ 
W. F. SMITH, j (JommiUee, 

FsB PBEsnnBHT — ^There was referred to the Fame Committee the sabject 
tbe " Advisability of EBtablishing Different Grades of Locomotive Engi- 
ne According to Length of Service, Character, etc." 

* 

fr. Chapkak, Cleveland & Pittsburgh Railroad— Attached to that report 
a JeCter from Mr. Isaac Dripps, which 1 think it would be well to read 
iDDCction with the report, if the members wish it. 

I motion^ the letter was read. 
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LETTER FROM ISAAC DBIPPS ON PROMOTING FIREME] 

GRADES OF ENGINEERS. 

Altoona, Pemk., Jane 8^ 
Mr. J. H. SetcheIi, Secretary Bailway Maater Mechanic^ AifoeUdim 

Dear Sir — The circular from the Committee, appointed to i 
into the Propriety of a Uniform System of Examination for 1 
tion of Locomotive Firemen, etc., has just been read by me. 
subject is one of importance I at once reply. Not having t 
reach the Chairman of the Committee before the sitting of th 
vention I send to you, for its proper disposal, this letter, givi 
views and the result of my experience upon the subjeots of t 
oular as follows : 

In answer to the following questions : 

** What is your method of promoting locomotive firemen tc 
neers T* 

*< What has been your experience as to the merits of looo 
engineers promoted from firemen and taken from the shops ?" 

*' What are your views upon establishing different grades ol 
neers, according to length of service, merit, etc. ?" 

*' Please state compensation allowed engineers ; whether ] 
the month, trip, or day ; also, amount of service rendered for i 
I would say that my practice has been as follows : 

In the first place I pay particular attention to the select 
young men for firemen, selecting none but smart, active youi 
of good character and perfectly sober habits. After firing foi 
three years, if they give evidence of sufficient capacity and c 
ness, I place them in the repair shop or round house for one 
to enable them to learn the use of tools, but more particularly 
oome acquainted and familiar with the construction of the 1< 
tive engine, and the manner and mode of taking its machiner 
and putting it together again, and pay them the same pay as fi 
or whatever they are worth as men working in the shop. 

During the year while in the shop they are considered a 
young engineers of the third class, and are available to go ov 
the road in cases of emergency, and while out on the road recc 
pay of third class engineers. If, at the expiration of the yei 
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do not develop evidence of capacity to make efficient engineers thej 
in not promoted, but continued either as ordinary firemen or dropped 
altogether. In my opinion, however, no man ought to be kept in 
tbe employ of a railroad company as a fireman who is not capable 
of making himself an engineer after a sufficient lapse of time. 

I also, at the commencement of the fireman's fourth year, when he 
bMomes a candidate for an engineer, and before his going into the 
ikop, invariably insist thai he should give a pledge of total absti- 
aonee from all intoxicating drinks while in the company's service. 

If, at the end of the candidate's fourth year, he has conducted 
kimelf properly and given sufficient evidence of his knowledge of 
eonslmction of the locomotive engine and the principles of its man* 
nagement to make a good engineer, he is promoted to a third-class 
eigioeer, with pay of twenty dollars per month less than that of a 
iTst-class engineer ; but if not found capable he is dropped. After 
<Rie year's trial as a third-class engineer, if he still gives evidence of 
ttpteity and carefulness, he is advanced one grade higher, as a 
Meond-class engineer, with pay of ten dollars per month less than a 
fait-clasB engineer. 

lit >^f the expiration of one year as a second-class engineer, he 
■ qulified in every way for a first-class engineer, he is advanced to 
Ait grade, with first-class pay; but if not found competent in every 
ftttieolar for a first-class engineer he is considered out of the regu- 
Ittlineof promotion. He might be retained as a second or third- 
diM engineer, as hb merits might determine. 

I bave generally found that when firemen have passed through all 
Aese grades, with proper instruction and supervision from those hav* 
iBgthem in charge, they will, as a general rule, turn out good, relia- 
Uomen. This has been my experience, and I can not but think this 
Amne to be just and equitable both to men and company, as it 
eoQpels the engineer to serve a regular apprenticeship to his busi- 
MM, and at the same time pays him liberally for his services as his 
notledge of the business increases. 

I have always considered it bad policy when a fireman is promoted 
teio engineer to give him full pay of a first-class engineer, as it is 
Mtther just to the old engineer nor to the company. We all know 
fMiag engineers just promoted are more liable to accidents, and in 
liny ways are not worth so much to the company as the old, expe- 
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rienced engineer is ; and I have sometimeB found tbatraiung tliebpiy 
at one jump has had a bad effect, as the change is so great they mm- 
times lose their balance and go astray. Bat, by followiog out tk 
plan I have adopted, when a man is promoted from a fireman to a 
engineer his compensation is raised snfficiently for the dattet he bii 
to perform, and he has yet to look forward for further adraneeBaat 
both in pay and responsibility. By the time he has obtained idl- 
cient knowledge and practice to be promoted to a first-clan engiaav, 
he will generally be found reliable, as he has then really senred hi 
years' apprenticeship at the business. 

I consider the year a fireman works in the shop to be of eaMotii' 
benefit to himself and the company. He becomes acquainted viA 
the manner of connecting and disconnecting the machinery of a hh 
comotive engine, learning the use of tools, so that in ease of aa seei- 
dent to the engine he might be running hereafter the knouMge 
he has acquired will be of essential service in enabling him to reptfi 
damages on the road, or getting a disabled locomotive out of the way* 

I have also found that locomotive engineers promoted from ive- 
men, as herein described, as a general rule are more reliable thai 
machinists taken from the shops, unless the machinist has had vat' 
cient experience as a fireman to have become perfectly acqaaiatec 
with the duties of engineer. 

Any man of ordinary capacity that may be selected when gite* 
six years' training, as has been my practice, will have acquired snfi- 
cient mechanical knowledge of machinery, etc., to enable him to tik< 
charge of a locomotive engine and keep it in as good order as anj 
machinist can. 

The rates of pay as I adopted for young engineers of the sacoiB^ 

and third class, as herein stated, were arranged when the regular p*] 

for first-class engineers was rated at 890 per month, and are as fel 

lows : Three years as fireman, from $50 to 855 per month ; 1 JC 

in shop, from 855 to 8G0 per month ; one year as third-class enga 

neer, $70 ; one year as second-class engineer, 880 ; one year as fiit^ 

class engineer, 890. 

Respectfully yours, 

ISAAC DEIPP8. 

Mr. Maynes, Selina, Rome & Dalton Railroad — I move that the rtfot 
and letter be received. I would also inquire whether it will be publiihedii 
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the pioceedingi of the ConTention. I think the letter of importniice enough 
to be printed. 

Tu pBBmKHT — ^Tcs, lir ; the understanding is if it is received it will 
be printed with the report. 

The motion was carried. 

Mr. Hatxb, Illinois Central Railroad — I do not now distinctly recollect 
tWher I answered the questions of that Committee or not. In 1852, when 
1^ the Baltimore A Ohio Railroad, under the direction of Mr. Parker, 
Umb General Saperintendent, we established a system, or a Board of Exam- 
iMfi, to examine engineers, either from the firemen or from the shops, for 
praBotiQn ; and then, after the examination, if they passed we gave them 
i eertificate— a printed certificate, signed by the three members of the Board. 
IWijrstem has been carried out in all my transactions in railroad matters 
ffcr since up to the present time. We have that system now in Illinois. 
We make a fireman, after he has fired from three to five years, apply in his 
own ksodwriting to the Cliairman of the Board, or to the Master Mechanic 
OB the division on which he is employed. After these applications are 
Bttde in snfEcient quantity, the Board is called together. The Board consists 
of the Saperintendent of Machinery, or the Master Mechanic, the Division 
Biperintendent, and the Train Master. Each one takes his turn at examin- 
iBg) ttiking about forty-four questions. We ask them to describe the valve 
■otione thronghoot ; the meaning of lead and lap ; the meaning of the ex- 
Wort; how the steam gets in and how it gets out ; at what point water will 
buL I examined a young man the other day and asked him at what point 
veter would boil. He said he didn't know exactly, but he thought about 
^ handred degrees. We find young men that have fired long enough to 
^w tU these things that have never given it a thought from the first 
beginning; consequently we put inquiry into their minds, and frequently 
ten them back, and if we do, the next time they come up you generally 
^ they answer every question. I have found it to be a good system, 
ud I never yet promoted a young man from the rank of fireman that I 
Wve regretted. He has generally filled the bill from the beginning to the 
^ end I generallylfind them more attentive than those men we take out 
^i' the shops. In regard to the grading of engineers, that is all very well 
Wt when you come down to a lawsuit it doesn't work very well. If any 
^iogdiould happen on the road, and the lawyer gets hold of the handle of 
Aiioood-class engineer, he is going to push that suit against the company all 
Weu. I think you had better have the system of getting the best men 
7^ can and promoting them, or letting them run in the yard as switching 
engineers until you find they are competent, and then give them other service 
Ud Jet them go out on the road. I think that system followed out works 
•eil. We have never failed in a single case. Whenever we have promoted 
yooog men of ability they have always proved themselves to be good runners. 
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Mr. GoRMAK, Toledo, Wabash A Western Railwaj-— I 9gtm wkh Mr. 
Hayes partly in his statements. So far as firemen are oonoemed, I doa^bi- 
Heve in keeping a man two or three years as a second or third-elaM cn|iMer, 
I take him out on the road, and if he is a good, intelligent, smart yoDOf bh* 
there is no master medianic but what will find it oat before hehasbwBllHM 
three years, and whether he has got any Tim in him or not, I pat Um to 
switching, and if he gives satisfaction I put him on the road with tbeudw- 
Btanding that for the privilege he gets and the expense he may be to tbi 
company over an old and experienced man he will work for six mootbiit 
$70 a month. At the end of that time, if he prorea himself to be siii- 
cient as any others, he goes on to the road on an equal footing with the nrt* 
He receives first-class pay if he does first-class work. If he does not I wipi 
him out. I put the firemen into the engine house for six months, to gift 
them the whole detail of the business ; let them connect and diaoonneot, aiA 
all that kind of work. That gives them the knowledge thej reqaiie ia cm 
they go on the road, in case of a smash-up. I take paina to teach tkM 
young men, and if they have not the ability to learn I send them bidtto 
fire. Then, in regard to machinists, Mr. Hayes' remarks struck me aBfrTO^ 
ably. So far as I am concerned I never fired a day. I hare thrown ia i 
few sticks of wood, or something of that kind. The first engine I eror fOC 
onto was a little English engine, weighing about nine tons and looked to 
me like a stationary engine on wheels. I just got that idee in my Imi^i 
and I run that engine the first trip I ever run with a train from Albtnjto 
Schenectady. I did it so well, and it happened to please them so maeb,thi( 
they gave me that engine to run on a wood train. A machinist ought to kaf* 
as much intelligence as a fireman. Still I admit it is necessary for him to git 
the required knowledge by experience, if he has not got it naturallj. A 
great many have no knowledge or judgment about starting or stopping or 
speed. That they must acquire by experience. That is very well; botitill 
I don't like the expression that a machiniHt will not make as good aneogf 
neer os a fireman, because I believe he can if he has got any brains. Ik^ 
lieve he can make as good a one if not better. So far as Mr. Hayes' pliB^ 
concerned. I like it very well. As regards the examination, I don't brlie** 
much in that, from the fact that a fireman, if he gets bluffed the first tio* 
and don't know his lesson, will go to an old engineer and learn hislcM>« 
He may not know the first thing about it more than the engineer tells hitoi 
but he can repeat it. It will be a kind of parrot lesson. He mastlesrti^ 
and know it, and that can be done only under the observation of the «•■<* 
mechanic The best engineers I have got I have taken from the fireoMB 
and promote<1 them. I have had engineers come to me with letters that wen 
not to be relied upon at all that claimed to be old runners. Thesystearf 
promoting firemen I do indorse and intend to follow it up. I haveagMt 
many of them. Besides the apprentice boys I have in the shop, I hafC • 
number of them firing intending to make engineers of them ; but I do not 



185 

ke Um plan of examinations and letters and all that sort of thing. I think 
Ni muit judge for jourBelves. 

Hr. BoBnrooN, Great Western Railway — As our plan is a little different 
on what is adopted in the United States, it will probably not be out of 
tee to saj more particularly, than has been mentioned in the report, just 
idlj our way of raising our engine drivers. It will not take more than 

or three minutes to explain it. In regard to selecting mechanics, it is a 
Oit extraordinary thing, and I can not explain it, why a good mechanic 
«• not make the best engine driver. I can not explain it, but it is a fact 
It they do not as a rule. Mr. Brunei, who designed the Great Eastem and 
d who was the engineer and master mechanic and chief of the Great West- 
iiBttlway in England, said he always chose for engine drivers men with 
6 idea. He meant that he cliose men that knew nothing else but the loco- 
Aife, and I have heard that he explained that what he meant by that was 
ii: He thought if a man knew too much about the mechanism of a loco- 
itife he spent his time in thinking, inventing, and dreaming instead of 
epiog bis eyes on the track, and his mind upon the water and the proper 
wm of the engine. That seems, although it was so many years ago, to 
plj DOW. Our experience amounts to the same thing. On the Great 
Bitsm Bailway the firemen are selected from fitters, helpers, and cleaners^ 
Qthe running shed. They are first of all taken into my office and there 
unioed to see that they can read and write distinctly and legibly. If they 

1 do that, they are of course asked other questions to see if they can dis- 
piiih colors. If they show ordinary intelligence they are allowed to go 
fig on the yard engine. They remain there for three or four years, ac- 
^diog to the speed with which we have to promote men, and from that po- 
on they are taken and in the next order of promotion put into the run- 
>g shed in the position of what we call " shed men." In that place their 
^ it to take care of other drivers' engines during their absence, and see 
Praising of steam, and have care of the running shed generally; and 
llttt position they serve one, two, or three years, according to the time re* 
^fcd, but alwsys more than one year. That position gives them the main 
portonity of becoming acquainted with the steam engine, and all the kinds 
Nigbes that may be placed under their charge, and the different exigen- 
I in regard to locomotives, bringing them in and taking them out, etc. 
MB that poeition they are selected, according to their ability and merit 
1 long standing in the service, and promoted to switching engines. They 
then promoted in due course to engine drivers. Beyond that we make 
difbrence in the pay. 

Cr. FLTVVy Western & Atlantic Bailway — Mr. Robinson says he can not 
nat for this fact that machinists do not make as good engineers as old ex- 
taoed firemen. I think I can, though I myself would prefer the machin- 
BDgineers, although like the rest of ^the master mechanics I promote 
liigent and deserring firemen. The fault^of the machinist is this : Know- 
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ing every part of the engine as he does he goes out with the idea tin 
has nothing to learn. I know that because it was mjr experienee. ! 
looking now at the gentleman with whom I went out to learn to nu, 
although he raaj forget it I remember it well. I thought I knew • 
thing about running an engine, and I undertook to suggest some ides i 
it, and he said, *' Young man, 70U are here to learn and not to sagip 
The great difficulty with the machinist is, he goes out of the shop belie 
he has nothing to learn. I have experienced that myself when I havet 
young men out to learn to become engineers, men I have thought somel 
of when I was a locomotive engineer, and endeavored to impress npoo t 
minds that they did not know how to run a loeomotive^engine, bat that 
a practice of one or perhaps two months, by paying strict attention to 
an engineer would tell them, they would make tolerably good mnnen. 
member one instance on 'our road, where a young man of extra capaciljf 
machinist had a desire to learn to be a locomotive engineer and asked pei 
sion of the master mechanic to learn. I took him out on the road, po 
out to him several places where jit wad difficult to stop, and it was nece 
to have the train under complete control at the station. I told him pt 
ularly never to attempt to come in at highspeed, saying, "You may) 
you can stop, but you will find you can not, etc'' The upshot of the m 
was, after running with me and learning to be an engineer, at one of thi 
tions he run into trains three times and another twice, doing more on 
damage every time. If we could impress young machinists who deti 
learn to be running engineers that tliey have something to learn thtt 
don't know — that is, the management of the train, carrying water, era 
and getting along successfully with the train — they would make succeasiii 
gineers. I rarely myself take a man out of the shop. My plan is thii 
I see an enterprising, intelligent young man I mark him out for prom 
without any intimation to him. I inquire about him and take him tni 
him to running regular trainp. I don't make a switching engineer of 
because I don't consider tliat a nwitching engineer can run a train on th( 
any safer than an old fireman. I require four years' service as fire 
Then I send him out and make him an apprentice engineer, requiring 
service of him for three years. I pay him the first year a little over 
half an engineer's pay ; the second year about two-thirds ; in the third 
full pay ; and I must say I have never yet taken a young man whom 1 
watched carefully, who kept his engine clean, etc., that has ever disappfl 
me. Some of the master mechanics present from my section of theeo 
have one or two of my men that I promoted, and they now stand A No 
the roads they are running on ; one of them in particular, I believe, is th 
by the master mechanic equal to any man on his road. He is qnite a ; 
man, having been running an engine eight or ten years. The majority 
promotions to engineers is from the ranks of firemen. That at one I 
thought was entirely wrong. I believe it now to be right. I eenred 
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tnde mjfielf seTen years and four months. I went to it very young. I 
med to think firemen had no right to be engineers ; that it did not belong to 
Umui bat belonged to the machinist. I have learned a different lesson that 
eiperieooe has tanght me. Although I regret to say it, I do not exaggerate 
when I lay that in six cases out of ten they make a failure, and the only 
ntioo I can give is the great confidence they have in theroselves. When 
thcjletfe the shop to run an engine, they think they have nothing to learn ; 
thef know it all ; they will receive no suggestions from older engineers, and 
U) mj opinion that explains their failure. 

Mr. BoBiNSOK, Grreat Western Bailway — We do sometimes put fitters out 
on the road, but never unless they consent to start in the rank of firemen, 
thenmeas if they knew nothing ; and before a man gets to be driver he 
Im to undergo an examination and answer certain questions which we have 
let and are liable to alter. 

Mr. Elliott, Ohio &. Mississippi Railroad— I agree with Mr. Flynn's 
i^ about the promotion of firemen, but I think it is a very difficult mat- 
ter to lay down any rule to govern the promotion of firemen. On some 
w>idi the promotion is very slow. I have firemen that have been firemen 
''■'Urteen or fifteen years, and some six or seven years, and so on, and if it 
*«• a rule to promote them whenever they had fired two or three years they 
voQld become dissatisfied. I make it a rule when I hire a fireman to hire 
^ 18 a fireman ; he knows if he shows ability he will have promotion ; 
botldon't consider myself under any obligation whatever to promote him. 
^ between taking engineers from firemen and from machinists, I think the 
Better is only in the shape of the head. I have known a great many good 
^ogineen made from machinists and also from firemen, and that is*why we 
^'tlike to be bound by any rule. If I find a man that shows ability and 
^ likeljr to make a good engineer, I keep my eye on him and try him in dif- 
''^'^t places when he don't know my reason for doing so, and if he comes 
OQtall right he is promoted, and when he takes a regular train I pay him 
^* lame as other men running trains. 

Mr. HiTDSOir, Rogers' Locomotive Works — I will add my testimony to the 
general character of en^neers promoted from firemen, as to their being su- 
P^^ and more reliable than those taken from mechanics, but I think at 
^ lame time It is desirable to keep as many mechanics and make good en- 
P^^*^ of them as we can. One of the reasons is that most of our master 
^'^^^i^anics are recruited from that class of men. We have frequent inquiries 
^engineers and engine drivers to go out of the country, to South America 
'"^ slaewhere, and one of the conditions is'. they must be mechanics ; and we 
^ Qnable frequently to send a class of men that would make good and re- 
''^ engineers because they are not mechanics. I think the class of edu- 
'M and competent engineer mechanics is diminishing, and I must say I 
*B lorry to see it. While, if I was employed upon a railroad at the present 
(iiD^ I shonld follow the present practice, from my whole experience as to 
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the better and more reliable character of engineere promoted from firaMii 
I must say that I regret that mechanics, as a genermlitj, do not miks flntf 
class engineers. I donH know why it is ; I do not entirely ooncar with lb 
Flynn, although to some extent he is possibly right; bat at the nMtiM 
when I went first to run a locomotive I thought I could mn it as wdl ai ^ 
next man. I think if a man with the proper qualifications goes out vilk Ai 
proper application he will succeed. 

The report of the Committee on Printing was read : 

BEPOBT OF COMMITTEE OF PBINTIHG. 

To the American Itailway Master Mechanics^ Ataociation : 

Oentlsmen — Your Committee on PriotiDg, appointed at tlie 1>*^ 

an Dual meeting, Lave attended to the duty assigned them, hiY^^S 

bad the reports of last annual meeting, ciroalars, etc., printed at ^ 

lowest figures given by several responsible printing houses. 

Respectfully submitted, 

H. M. BRITTON, 
N. E. CHAPMAN, 
J. H. SETCHEL, 

The report was received. 

On motion of Mr. Elliott, voted that a committee be appointed to draft ^^ 
olutions; and Mcsbfr. Robinson, Great Western Railway; Clark, Lel**^ 
Valley Railroad, and Flynn, Western and Atlantic Railroad, were appoici 
by, the Chair. 

The report of Committee on the Best Method of Securing Driving 
Truck Brasses was next presented, and read by the Secretary. 

BEPOBT OF COMMITTEE ON BEST METHOD OF 
CUBING DBIVING AND TBUCK BBA88B8. 

To the Ameriean Bailtcay Master Meehanie^ Asaoeiation : 

Gentlemen — Your Committee, to whom was referred the ques*^^ 
of " Best Method of Securiug Driving and Truck Brasses/' 
leave to report as follows : 

Id answer to the Committee's circular of questions, oommo-'^j^ 
cations have been received from thirty-five master mechanics. ^^ 
this number twelve report in favor of half-round driving brasses; 0^' 
in favor of brass gibs dove-tailed into the driving box ; ten for tl>^ 
octagon-shaped brass for driving boxes; five for the half-roo^^ 
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nsses in three pieces, the top and center piece forming a key to 
Mmie them in place, and two for brass gibs with Babbitt metal filled 
etween the gibs. 

Oq the method of securing the brasses, five report octagon 
ruses seeored by lags cast in the brass, and fitted into cor- 
ispondlng recesses cast in box; one reports octagon secured by 
og; one, half-round in three pieces secured with pins; five, half- 
nnd secured with pins ; one, half-round secured by plug, screwed 
rough brass and driving box. Some of the others make no report. 
I usiDg half round who have not reported the method of fastening 
te *' they are pressed ; " those using gibs the same. 
On the use of Babbitt metal, four use gibs with Babbitt ; four use 
i solid octagon without Babbitt ; seven use octagon with Babbitt ; 
r use half-round with Babbitt; four use gibs without Babbitt; 
en use half-round solid brass without Babbitt ; four use half-round 
three pieces with Babbitt, and one makes no report on the use of 
i>bitt All, with one exception, report that the Babbitt metal 
uld extend the entire length of the journal, and put in in strips 
Di J to Ij^ inches wide at a point between the top and front and 
k points of the journal-bearing ; one inserts the Babbitt by drill- 
holes in the brass and then filling the holes with the metal. 
Eighteen master mechanics report using octagon-shaped engine 
^k brasses; one reports using gib inserted in cast-iron; one a 
are box ; two gibs in cast-iron and Babbitt ; two report that the 
pe of engine-truck brasses is not important; four use a half- 
nd brass ; one a cast-iron shell filled with Babbitt metal, and six 
le no report on engine truck brasses. 

^en report lugs cast in center of brass as means of securing, and 
bt flanges in to secure octagon- shaped brasses ; one uses the square 
tt flanges, and one reports flanges on half-round brasses; also one 
orts pins through the gibs to secure them ; and these are all the 
orts made as to means of securing truck brasses. 
E^welve reports are made in favor of using Babbitt in the truck 
Btcs ; twelve report they do not use and do not think it advbable 
lue Babbitt, and eleven make no report. 
I^he best mileage reported for half-round driving brasses, without 
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bccomiDg loose, was 120,000 miles; the lowest mileage 10,000 
miles. 

The hest mileage for octagon-shaped brasses 125,000 milei; tte 
lowest mileage was 25,000 miles. 

The best mileage for brass gibs inserted in cast-iron drinig 
boxes was 100,000 Imiles ; the lowest mileage 75,000 miles. 

The best mileage made by brass gibs (three gibs with space be- 
tween them filled with Babbitt metal) 94,000 miles; the lowest mik- 
age 71,600 miles. 

The best mileage made bj driving brasses in three pieces, the itf 
and center-piece forming a key to secure them in place, 50,000 
miles ; the lowest mileage about one yearns run, when they beeona 
loose. 

' The mileage made by truck brasses has not been observed, aad se 
report has been made. 

It is almost the general opinion of all that good workmansMp in 
fitting the driving brasses into the box is of the greatest importsnoei 
that without good work brasses of all shapes will become loose is' 
give trouble. The fitting of the truck brasses is not consideied !■- 
portant, as no damage can result from their becoming loose. 

It has come under the observation of your Committee that hntt^ 
either half-round of gibs, that are forced into the driving-box bj 
pressure will almost always spring the box open. As the brass cott- 
mences to wear at the top, the tendency of the box is to regain tlie 
original shape or position previous to the brass being forced in. 1^ 
the oil -cellar is fitted tight it prevents its doing so, and the brass will 
then soon become loose in the box ; if the oil-cellar is a loose fit* ^ 
the brass wears the driving- box will close at the bottom, and be * 
loose fit at that point, and make a pound which can not be taken 
out until the box is planed parallel. This action almost invariably 
takes place in engines with narrow jaws, and light driving-boxes with 
brasses forced in. It can be avoided by making the driving'bol 
casting heavy enough to resist the pressure (necessary to make * 
tight fit) without springing open. The question then arises wbetb^f 
the extra weight put in the box could not be applied to a bett^ 
advantage in some other part of the engine, and a lighter box b0 
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vised in which a brass could be secared and desired results be 
tained. 

Toar Committee have further observed that in engines of from 
irty-two to thirty-five tons weight the half round brass does not 
ve as good results as in lighter engines, heavy engines rarely 
iking over 42,000 miles without commencing to pound either in 
e box or brass, while light engines, of from twenty-two to twenty- 
t tons, will make a mileage of 80,000 miles before giving trouble, 
bis opinion hassbeen formed from a close observation of some fifty 
comotives of different weights with half-round boxes. 
Your Committee are of the opinion that good results can be ob- 
ined from a hexagon -shaped brass, if properly fitted. The expense 

doing so is greater than fitting a half-round or gib brass, as the 
side of the driving box should be planed out, and the brass planed 
fit as near as can be done on the machine, and then carefully 
raped until' a perfect fit is made. In fitting the bruss into the box 
e jaws of the box should be slightly sprung open — just enough to 
t the brass in the box — then allowed to come together with the 
ass in, then opened and the brass taken out and scraped where it 
owed it was wanted, and this operation continued until a perfect 
' is made between box and brass, and no trouble will result from 
cir coming loose. The brass will wear until it is cut through into 
e cast-iron. Your Committee have a report of nine engines with 
izagon Babbitted brasses fitted in this way, the average mileage 
iog 85,343 miles, and all in perfect condition. One of these en- 
^^ was examined to see the condition of the brass after making 
)000 miles on freight. The brass was perfect and had worn less than 
of an inch. Another, a thirty-five-ton engine, had made 114,014 
'^ on heavy and fast passenger trains ; brass was worn one- 
i^th of an inch, but was perfectly tight and in good condition. 
Qse engines have been running three years with no repairs on 
^ng boxes or brasses. Your Committee are of the opinion that 

recess in the top of the brass is of great advantage, both as a 
^rvoir for oil, and as there is less bearing at that point the brass 
^ away and the shaft beds itself into the brass, and there will be 
lost motion or pound between the shafl and brass. To secure 
'1^ driving and truck brasses from working out of the box, your 
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mmittee believe tliat for half-roand and gibs they are secured best 
brass pins driycn through holes drilled Id the box and brass ; for 
iagoo, a lug cast on the brass in center of length and iGitted into 
!€8s cast in the box. This is better than a flange on the ends, as 
i thickness of the brass can be seen without taking it out. There 
ftlso danger of the flange wearing off* against the wheel or collar 
sbafl. 

There is considerable diversity of opinion as to the utility of using 
.bbitt metal. Some gentlemen condemn its use while others re- 
nmend it. Your Committee are of the opinion that it is advisable 
use it. 

Mr. Wells, of the Jeffersonville, Madison & Indianapolis Bail- 
id, expresses the opinion of your Committee. In his report he 
re he uses it as a '* precaution against cutting." In case the box 
ts hot the Babbitt metal will run and prevent cutting, unless the 
X is neglected too long. Do not consider that Babbitt, aside 
»m this, is of any advantage. It will wear longer than brass alone, 
t will wear the journal more, so what is gained in one is lost in 
5 other. The experience of other gentlemen is the same. 
Herewith please find tracings of the driving box and brass used 
Messrs. Towne, of the Hannibal & St. Joseph Bailroad ; Van 
)chten, of the Atlantic & Great Western Railroad ; Meadville, and 
K>o, of the Pittsburgh, Fort Wayno & Chicago Railwsy. 

Respectfully submitted, 

JAMES M. BOON, P., F, WSs C. R R,) 

L. S. YOUNG, a, C, aSsLR R, [ Ckmmittee. 

GEORGE H. TIER, L.&^M.S,RR,) 

On motion, the report was received, and discussion on boiler explosions re- 

med. 

^^r. CoLEHAJf Sellers, of Philadelphia — The experiments that were 
'^ at Sandy Hook were originated hy Mr. Francis Stevens and the united 
^Iroads of New Jersey, and tlie intention was to test various forms of steam- 
^t boilers, and also to try various boilers, new boilers of representative 
n^) as, for instance, flat surface and cylindrical boilers. The boilers they 
'^ prepared for these experiments were four large steamboat boilers, very 
vtilar to those used on the Westfield. They also had prepared a flat slab 
{presenting the back part of the fire-box of the Westfield boiler — an accu- 
se representation of it — and when the experiments began, in the first place. 
13 
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The first trial web with one of those large boilers that had been teili 

hjdroitatie pressure up to more than double what the O oTernmsa' 

allow it to be run at. It was an old boiler, thai had beea Is use f 

sixteen years. That was fired up without anj safetj-vaWe oa i 

pressure pipes were carried ofi'to a safe distance, where thoee who «i 

witness it could do so in comparatiTe safety. Soon after the firing bi 

steam ran steadilj up until it reached a point, if I recollect rigfatljr, < 

fifty-six or fifty-seTen pounds, when it was, I think, at about fifty-si 

boiler showed signs of leaking all over. The principal leak was wf 

large dome attaches to the boiler. Along there a seam seemed to o| 

steam oosed in every direction, and in that oondition it oontinoed, i 

no diminution of pressure, and gradually the fires went down, and i 

approached all parts of the boiler were pressed out of shape. T 

experiment was upon a flat slab representing a part of the WestfieU 

This was a slab 5X4> *nd four inches thick, stay*bo]ted In precL 

same manner as the Westfield boiler, and with the same amount of '. 

the stay-bolts — the same amount of rivet on the stay-bolts. That h 

tested with hydrostatic pressure, and also been tested with steam | 

and had no safety- vaWe. It was fired up, and when it reached Itf 

we left the boiler and retired to the same distance, and in about fire i 

with 170 or 180 pounds, it exploded. It went out in the form of diil 

part where the stay-bolt was presenting an indentation like a nuittr 

these parts flew out they wounded two or three other boilers. £▼< 

bolt was drawn out of its hole. No stay-bolt was injured in the 

degree on its thread, but every hole in which a stay-bolt was dn 

enlarged sufficiently to allow the stay-bolt and Its head to oome oot 

the inflide of the surface were curious marks, as if it had been in a 

lathe, and marked with what is called lathe work on the back and I 

We thought they might indicate lines of strain. On the second d 

not present, but I received accounts of the experiments snd rememb 

One of those large steamboat boilers was tired up that was considerc 

run st 30 pounds. It had been tested up to 60 pounds by hy 

pressure. It was in thoroughly good condition. They fired it up 

was 35 pounds and left it. In fifteen minutes from the time they 1 

steam ran up until it reached somewliere about 52 pounds, when tl 

thing went to pieces with a fearful explosion. The dome was car 

hundred feet to one side, and the whole boiler was flattened 

destroyed, representing an almost exactly similar case to the Westf 

possibility of a boiler having a safety-valve so stopped that it c 

relieve the pressure, and then being left with only ordinary force i 

minutes. I saw the officers of the Pcnnptylvania Railroad after tlia 

ments, and was very desirous that the experiments should be ooi 
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ilWr the PeniMxiTanU Boad had taken charge of the New Jersej Boad. 
Tbej told no thej did not think it was worth their while to spend any more 
mnxj ID that direction ; that they themselves had already made experl- 
MiU almoRt exactly the same as those being tried by Stevens. After dili- 
ftst inquiry I fonnd that all the documents connected with the experiments 
Mthe Pennsylvania Boad were accessible. They were in the form of letters 
iriUca to Mr. Cassatt, I think, or Mr. Thomson, I am not sure which. 
TboN lettera were written, and Mr. Enoch Lewis, the General Purchasing 
ifnt of the Pennsylvania Boad, in former days General Superintendent, 
lifpared a report from those letters, which was published in the ISranklin 
b/l^tiik JimmaL The substance of the experiments can be stated in a very 
fnr words: A locomotive which was condemned, and had been intended to 
betaken to pieces, was run out on a side track off from Altoona in the woods, 
ud they determined to try an experiment, which they had always desired 
to ne tried, namely, the firing of a boiler until the steam was very high, 
then blowing it out so as to expose the top of the crown-sheet, and allow it to 
beoome red-hot, and with a large steam fire-engine force water into that 
•qpne. They fired it up and retired to a safe distance. They saw the 
inMore-gaage go up to 125 pounds, if I remember rightly ; then the lock-up 
nfety-valve blew off, showing it was not weighted heavily enough. They 
bid DO means to determine, except by guess, how much to screw it down, 
Md they did it merely by guess and retired a second time, tliinking they 
Mid then go on with the experiment as they intended ; but they had hardly 
|MM from the boiler — they were not five minutes away from the boiler — 
vbca the pressure-guage hand seemed to run round as rapidly as anything 
ttold be until it reached something near to 200 pounds, when the engine 
^ to atoms. It was full of ^ater, with every condition that would insure 
■ifety except that the pressure was a great deal too great for the strength of 
^material composing it. No other reason could be given for the explo- 
>>oii. They then took a second engine and treated it in the same manner, 
«it that one happened to be strong enough to sustain the pressure they 
^*NKd. They blew the water out, and when the glass guage indicated that 
^VM below the crown-sheet they allowed it to stand long enough for the 
^wn-»beet to be red-hot, and pumped water into it, and in pumping this 
Vtler in it behaved as I have seen it. The steam merely went down. Once 
^ twice or three times they repeated it. The boiler was injured by the fire, 
te it did not explode it or do any harm to inject large quantities of cold water 
ttto the very much overheated boiler. In the experiments at the Harrison 
Boiier Works, with cast-iron boilers, many gentlemen present on that com- 
idttctofthe Franklin Institute were anxious to see this experiment of a red- 
kal boiler having water suddenly injected into it tried with a cast-iron 
oiler. Tb^ had already fired one of them up to a pressure of 170 pounds. 
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One of tbofie same boilers was fired up to 150 pounds, the blow-off eod n 
opened, and the whole of the steam discharged. We waited then tea nil 
utes, and heated the furnace so tliat a stick of wood put against the boOc 
would immediately become ignited, and we ii\jected the water in. Bi 
instead of making steam it cooled off the boiler. We waited for steam, blti 
it off again, and three times we repeated that experiment, and dnriaf tb 
whole time I was standing within five feet of that boiler, with my haodosi 
most of the time, and it behaved just exactly as a mass of iron of tint hi 
should have behaved ; that if*, the water passed into it, merely cooling off tb 
iron, and doing nothing else. The experiment was very interesting, w 
very conclusive that the whole mass of the boiler, if heated red-hot, does M 
contain heat enough to raise the water the boiler will hold up totiieiCcii 
point. I think that covers the matters I have to tell yon. 

Mr. Hat£8, Illinois Central Bailroad— I would like to ask Ifr. Seiko 
one question : Have you not a theory of your own on the general came of the 
explosion of boilers? 

Mr. Sell'^rs, cif Philadelphia — I have a theory of my own. 

Mr. Hayks, Illinois Central Railroad— I would be glad to hear II 

Mr. Sellers, of Philadelphia — My theory is that the preasore to tbi 
boiler is too great for the strength of the material. [Great applause.] 

Mr. Hudson, Rogers' Locomotive Works — I believe that is a matter ol 
fact rather than theory. 

Mr. Fry. Grand Trunk Railway — I feel a little delicate in asking lb> 
question, but the expression was so unanimous when Mr. Sellers give ^ 
opinion as to the reason that boilers explode, and there was such agencf*} 
feeling that he had given the right and true mechanical explanatioo of i* 
that I should like to know whether the report as read is to be published i< 
the minutes of this Convention. It seems to indicate, at least I undentao' 
it so, that the cause of boiler explosions is something we do not undentafl^ 
and that in merely looking to superior workmanship and superior materi* 
we are looking in the wrong direction. I may have misunderstood the x^ 
port, but several members understood it the same way. I' should like t 
know whether that is to be published as the opinion of this Convention. 

TuE President — All reports received are published in the minutes. 

Mr. Hudson, Rogers' Locomotive Works— I will say, and I think I ha* 
said before on this same f^ubject, that it is undoubtedly the great strain tha 
causes these boilers to give way. There is no question about that, and 
don't know any way to prevent it except by using the best material we cai 
get, and I think I have said before, putting it together in the heat powibl 
manner, and then taking care of it as well as we can. Now, while I dooi 
wish to say that there is no such thing as a mysterious and incomprehensiU 
explosion, I do say I have never seen a case where a boiler had explode 
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fheo I had an opportanity of examining it immediately aderwardfl, but I 
mid iMign a good and sufficient reason why and where it gave way. I 
htTe never seen anytliing yet to convince me that there is any decomposition 
of die water in a boiler that can by any possibility make a gas which can 
explode or be exploded so as to destroy the boiler. If it is said that the de- 
eoBposition of the water may take place by the absorption of the oxygen, 
tken we have hydrogen in the boiler, and it is a well-known fact that hydro- 
gn giiy in equal degrees of temperature, exerls a less expansive force than 
n noeh steam ; therefore the generation of hydrogen would not increase 
Ibe expansive force in the boiler but diminish it. Then for hydrogen to be- 
eone explosive it wants a quantity of oxygen with which it has just parted 
isto the iron. It appears to me those chemical operations go to work in the 
euieit way. In other words, they select for themselves the shortest and 
ciiiest way of making a combination. I do not think the hydrogen would 
leive the water and go into the iron and then back into the water to make 
IB explosion. I do not say that boilers may not be exploded by perhaps an 
ioraiBcieDcy of circulation, or by allowing the boiler to stand until the plates 
beeoaie superheated and throw the water into a spheroidal state. I think 
thit IB one cause which may be ossigned in some cases ; but that boilers ex- 
plode from any such cause very seldom. I think I have known of one or 
two cues where I could not assign any other reason. They were not cases, 
Werer, that I had an immediate opportunity of examining after the boilers 
W exploded ; but from all the circumstances I could learn that appeared to 
■e to be the only rational conclusion. I do say the only thing is good ma- 
teriil, reliable workmanship, thorough staying, and then good care. I say 
^ii the direction in which to look to prevent boiler explosions. 

Hr. Philbbtck, Maine Central Railrond — I commenced my experience 
With a boiler under rather nnfavorable circumstances. I was called upon to 
pit Qp an engine in a small steamboat. I put it together, having a man 
with me who was to be the engineer. I ran it the first day on an experi- 
^^tal trip. The second day the man suggested, as he was to he the engi- 
''^tnd I had done my work satisfactorily to him, it would be proper for me 
^ let him ran the bout that day. I had gone down and put on my overalls 
**Qiaa], not thinking he was sensitive about it ; and when he suggested it, I 
'^d, "All right ; I never designed to run the boat, and if it is put together 
^ielictorily I will leave it." I left it, and in about an hour I heard the boat 
udgone up with the engineer. Then came the coroner's investigation, and 
*e happened to have some men that knew all about engines and thunder and 
HsIitQing, and a good many other tiings, and the matter was pressed very 
^ianl. It was pressed very hard before the coroner's inquest, so much so that 
I made some preparations and went about gathering about a gallon measure 
of something that was invisible, by plunging hot iron into water and catch- 
ing the result. I accumulated enough in there to occupy nearly a gallon's 
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space. That I carried to a professor of chemistry, who is now Ftendeiit 
the Lewistown Universitj, Dr. Loomis. We put a little of it in a fclaa to 
and applied a match to it and it went off like powder. He said, " Yoa kt 
some gas there, and if I introduce a little more air and mix oxygn with 
there would be an explosion of more magnitude." Then he let in a little i 
and applied a match, and there was not anj explosion. " Well," nidi 
*' there is not so much gas there as I thought there was," ind bj a |vetti 
and nicer analysis of it, it proved to be a yerj small portion of hjdrop 
that had come from the ilecomposition of the iron, and a Tery much Uif 
portion of atmospheric air that had gone in with the iron into the Tend. I 
found no indication there of anything that was more troublesome than tha 
a very small portion of hydrogen obtained by the deoomposition of the in 
and nothing else that was more dangerous. 

Mr. Grant, late Rock ford, Rock Island & St. Louis Railroad— For w 
eral months, nearly since January, with the exception of some timeljui 
been sick, I have devoted myself aloiost exclusively to the subject of ateu 
boiler explosions. I have perused several works, and have consulted ill 
something like seventeen or eighteen men whom I considered were ■ 
superiors — men of intelligence, men that were scientific, and two prelaw 
of chemistry. I have l>ec(>me satisfied from consulting with them tlitttlxi 
is a gas thai is formed in boilers that we know nothing about. I didii 
get up here to make a speech, because I am no speaker. In fact I am th 
timid. Mr. Jaurict has asked Mr. Hays to prepare a paper to be'read befoi 
this Association. As he is not here I would ask permission to hsTC 
read. 

A motion to have the paper referred to read was lost. 

Mr. Grant, late Rockfurd, Rock Island & St. Louis Railroad— I am ion 
this action has been taken. I think it is treating our subject very lightlj. 
think it is a matter we ought to connider, if we are trying to find out tiieiti 
cause of boiler explosions. I do not think it will hurt us any to bear 
read. 

Mr. Grego, Erie Railway — I notice by that clock, and I suppose thai 
Boston time, that it is growing late. We certainly have considerable woi 
to do yet before we close, if wc close to-night at all. I hardly think weih* 
come to any conclusion about boiler explosions if we stay all night. 1^ 
mention simply one cane. It is the first I have any recollection of at all- 
the first locomotive boiler explosion— and that occurred on the Erie B« 
about thirty-two years apjo, and created a great excitement at the liai 
because it was perhaps the first locoinotnre boiler explosion thatoccnrrcd 
this country. The railroad people appointed several committees to inrei 
gate the cause of that explosion, made up of the best scientific men tb 
could find in the country. Among other men employed was Frofea 
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JokMoii, of Philadelphia. I presome oar fViend Sellers has some reeol* 
betioB of the drcamtUnccs. Thai committee, after continuing the investi- 
pitioe some considerable time, came to the Tery grave conclnsion (there 
m » thundernitorm at the time the explosion took place) and I presume 
Ikit it is on the records of the Franklin Institute, that the locomotiye Was 
itnd hf lightning, and that caused the explosion I Now, gentlemen, I ssj 
to 700 here if we stay ell night we will not arrive at 4^ny better conclusion 
IUb Johnson did tliirty-iwo years ago when he decided that the boiler was 
itnid bj lightning, and that caused the explosion. I move that this dis- 
inuoii close. 

Mr. Glass, Allegheny Valley Kailroad— I was in the employ of the com* 
Ftsy when that explosion occurred, and to all practical men it was attributed 
te oit-inm bars on top of the crown-sheet. [Laughter.] 

The motion was carried. 

BE80LUTI0NS OF THANKS. 

Hr. Bobinson, from the Committee on Besolutions, presented the foUow- 
^t which were adopted : 

^Mmi, That this Oonvention do tender their sincere thanks and appre- 
Q&tion to the Bay State Iron Works for the agreeable excuriiion down the 
^wton harbor ; to the Committee of Beceptlon, Merars. Leach and nineteen 
<^en, for the pleasant drive through the suburbs of the city, and their en- 
tertainment at the Boston Theater ; to the Rhode Island Ix>comotive Works, 
•»A which we specially mention the courteousncRS of B. W. Healey, Esq., 
^e Superintendent of the Bhode Island Works, for their liberalily in pro- 
Tiding an excorriion from Providence to Rocky Point; to the Boston & 
ProTidence Railroad Company for the facilities rendered to the Convention 
V proriding a train from Boston to Providence and return ; to the railways 
deemed in providing a free passage for the members of the Convention to 
^^^ New Hampshire llills; also, to the city press of Boston for the kind- 
ly extended by them to the Convention in various ways. 

FUND FOR PREMIUMS FOR DRAWINGS. 

Mr. FoBNET, Railroad Gazette — The Association during my absence 
P^^ a vote remitting my fees. For what reason this was done I am at a 
*^ to know. I believe the reason attributed was that there had been some 

• 

imigioAry service rendered the Association which for some reason, they con- 
^Wed they where indebted to me ibr. I somewhat regret the action taken 
^ the Amociation, but as it is done, I propose to do what I had in contem- 
plation, bat what I could not see my way clearly to do, which is to begin a 
^ to be given as a premium for the best drawing of a machine for reniov- 
iogniow from the track, and another for supplying locomotives with water 
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and fuel. My object in doing this ia to encoarage th^ craft of whicb Im 
once a member — that of draughtsmen. I presume all the gentlemco Imn 
appreciate how important it is to a shop to have a competent dranghlani. 
Mv object is to encourage them and bring here a number of drawing! wUek 
will also be useful in themselTCs. I move that a committee of thret Iwip- 
pointe<l to determine at our next meeting which are the best deiigiiifsrtiii 
purposes I have mentioned. I would also like to add, if tliere are tny |hk 
tlemen who feel disposed to increase that fund bj anjr additions to it, I ksft 
they will now come forward with their contributions. 

Mr. KoBii^soN, Great Western Railway — There are two points in tke 
subjects for our next convention where there is a sum of money antbomed 
and a dash put there and no sum mentioned. Will it require thesdioaof 
the Convention or will a committee do ? I move a committee be appoiitid 
on premiums. 

The President — ^The Convention has appropriated no money is jcL 

Mr. Hudson, Rogers' Locomotive Works — I will add an eqnal amount to 
Mr. Forney's. 

Mr. Flynn, Western & Atlantic Railroad— I will give the same amooBL 

The motion was agreed to, and Messrs. Forney, Hudson, and SeUen ■?* 
pointed. 

OFFICERS FOR ENSUING YEAR. 

Mr. Keeler, Flint k Pere Marquette Railroad— As it is perfectly eoiflp*' 
tent for the Association to do so, I move that the election of officers be poi^ 
poned for one year, until the next regular meeting. 

The President — I hardly know how to put that question. I don't kno' 
whether that is constitutional. 

Mr. Gregq, Erie R;iilway — I think it is perfectly constitutional. T» 
officers have not yet held office for one year, and I don't see how we b^' 
any right to elect officers to-night. 

The President — The constitution provides, '* The officers shall be elect' 
separately by ballot, at a regular meeting, and a majority of all votes c^ 

^ The following gentlemen subieqnently subscribed to Ibis ftand the tams oppositstk 

names: 

Mr. W. A. Robinson, Grent Western, of Canada ..ftO.OO 

Mr. (lordon M. Knott, Consulting Engineer, Boston ...«. lO.tt) 

Mr. R. C. Blake, Manufacturer of Steam Guages, Cincinnati lOOO 

Mr. M. W. Snow, Ramaho Wheel Works 10.» 

Mr. Wm. B. Bement, Manufacturer of Mechauics' Tools, Philadelphia ...lO.OT 

Mr. I. A. Williams, Manufacturer of Head-lights, Utica, N. Y ..... 10.09 

Mr Coleman Sellers, of Wm. Sellers A Co., Philadelphia 10.0^ 

Mr. F. B. Miles, of Ferris A Miles, Pliiladelphia.- » »■* 

Persons dispoacd to add to this ftind can send their contrtbotiont to the origlnatorC 

at the uffloe of the Bailboad Qazbttb. 
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iktll be peccwary to a choice. The officers shall be elected for a term of one 
year, bat in the event of tlie election being postponed shall continue in 
offiee until their suocessoni shall be elected." I will say to the Convention it 
wai mj intention to resign at this meeting, and so stated in the short 
iddrsM I delivered; but if it is the unanimous wish of this Convention that 
iiyielf and associates should remain, I will do all that I can for the Associa- 
tioD. I will put the motion, and will determine then whether or not I will 
Krre. 

The motion was nnanimoosly passed. 

TABLING BEPORT ON BOILER EXPLOSIONS. 

Mr. Fby, Grand .Trunk Railway — A good many of the members have 
Mine to me, and most of them are old members, and requested it that I pro- 
pose we reconsider the acceptance of the re|K)rt on boiler explosions. The 
pntnl feeling seems to be that the subject is of vast importance. Our 
iMeptsnoe was passed over before we had discussed it, and before we heard 
the Taloable facts that Mr. Sellers laid before us. We do not undervalue 
the report, but we feel the subject is of too great importance to be decided 
luutiljr, and if we send out an ezpresHion of opinion that we do not all, or a , 
Itrge majority, coincide in we shall assume a false position. I think we 
ought to make the reports coincide with the opinion of most of the members 
pRsent, so the managers of roads may think, in reading these reports, that 
their master mechanics are aiming at some valuable facts. I think it would 
he rather unwise to publish mere opinion when we can arrive at some 
definite facts. I move to reconsider the motion, and that the report be laid 
on the table, and no definite report be printed until we have discussed the 
uitter more fully at other meetings. 

The motion to reconsider and to lay on the table were both carried. 

MISCELLANEOUS BUSINESS. 

The following members were appointed a committee to make arrange* 
mentafor the next annual meeting at Baltimore: G. W. Perry, Philadelphia, 
Wilmington & Baltimore Railroad ; E. H. Williams, M. Baird & Co., and 
W. Woodcock, Central Railroad of New Jersey. 

Mr. Graitt, late Rockford, Rock Island & St. Louis Railroad — Inasmuch 
I* the report of Committee on Boilers has been reconsidered and laid on the 
^^ if I am able to be present at our next annual meeting I shall feel as 
John Quincj Adams did about forty-four years ago on the right of petition, I 
■"•ll Mk the privilege then, if I am in order, of bringing up the subject. 

Mf* Hates, Illinois Central Railroad— I would move that this Convcn- 
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tion donate to the Secretary, as his duties have beea revj arduoWi thi m 
of $500 for his services. 
Carried. 

Mr. Robinson, Qreat Western Railway — I suggest, in order to mtb ov 
conventions a little more pleasant — of course they are vefy pleasant, uefol, 
and scientific as they are now — that we each of us try to bring t drtwingor 
model of anything that we have found since the last Convention, or that hM 
occurred to us as new, that we think will be interesting and new to loineof 
the members, who may thus have the pleasure and the utility of gainingia- 
formation u]:>on the subjects to which they refer. They will also be iatercrt- 
ing and instructive to any visitors who may come among ua. Iwoold ilw 
recommend that a committee l)e appointed to look after them and bang 
them around the room. You would be astonished how very interesting t 
convention of this kind can be made. I mention it because it is the pnctiei 
of similar associations in the old country. It is astonishing to see thenDif 
ber of ludies that come to visit the rooms, besides the dignitaries of tkl 
towns — in fact every kind of person who has any ideas of progress. 

The Puesident — I wns in hope that you would aay you hoped erei; 
member would bring a lady with him. 

Mr. Robinson, Great Western Railway — I think most of os would eojoj 
that too. 

Mr. Maynes, Selma, Rome & Dalton Railroad— Would it not be well ti 
have some limit to the size of these drawings, so they can be filed in abooki 
or in book form, in which they can be retained among the books of the A*o 
ciation? We can not frame them and then carry them all over thecoontrj 
to hang them up ; but let a size be adopted and they can be kept coo 
vcniently. 

Mr. Robinson, Great Western Railway — It has been suggested to m«(ind 
is a matter between us, as the Comniiitce on Resolutions) that one of the mo 
important things of that kind is a resolution of thanks to our worthj Chai 
man. For my own part and on the part of a great many others in this rooi 
I am very sure — at least I say so for myself and I think others will beiro 
out — I donH think there is a person in the Association who would fill tli 
office so well as our present Cliairman. I have been to hundreds of ]nc< 
ings, and I don^t think I liave ever saw so much business done insolili 
time and in so pleasant, courteous, and winning manner as by our Chiirmi 
I propose this resolution: 

lUsolvtdy That we tender our Chairman our hearty and sincere thanks 
the very kind and courteous manner in which he presided over this As 
ciation. 

The question was put by the Vice-President and passed unanimously. 
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7W are plcaaed. I don't pretend to deny that I bayd tried to please joo and 
iotlM belt I oould. For mj own part I have a pride in that of coorae. All 
tkt I care for, all that I want to know ia, that yon are pleased. I will en* 
4itn)r to eerte you while I am your President in the beat manner possible, 
lo&rasl know. 

Mr. Hates, Illinois Central Railroad— I moye we now acyonrn to meel 
in Btltimore the second Tuesday of next May. 

The President — Before I put that motion, let me urge upon you all to 
Wptrtiealar daring the ooming year to answer promptly every circular that 
HMDttoyou. I will say here that as soon as the minutes of this meeting 
cube printed the committees will be notified of their appointment. The 
men whose names mte first on the lists will be the chairmen of the commit- 
tal, and they are requested to get up their questions and send them to the 
SMKtiiy to print. He will distribute them from his office. Before I put 
tbet motion, allow me to suggest one other thing. There has no Committee 
00 Priming been appointed. Shall the Committee of last year be continued? 

Mr. Hayes mored that the committee be continued, which was carried. 

The Presidemt — There is another very important thing that I don't 
vuitjou to forget, that every member as soon as he reaches his home will 
■end his Dame in full and his post-office address to the Secretary. A letter 
'^riHed to J. H. Setchel, Cincinnati, will reach him ; also the names of all 
tbe foremen under their charge, and the officers of the roads whom they want 
''ports sent to. There has been some little complaint of reports not reach- 
hig the members. It is for the want of not knowing their addresses. The 
°^oretary has spent a great deal of time in endeavoring to get a correct list 
of theaddresMs of the members, but there have been a great many changes on ' 
'^tlroeda, and he is at a loss to-day to know the addresses of many of the mem- 
0^ We copy a great many from the Railroad OazeUe which has a very 
oorrect list of appointments and resignations. We try in every possible way 
to keep the addresses correct, but it is a good deal of work, and if members 
*^U bear in mind to send their post-office addresses and the name of the road 
U will facilitate the business very much. 

^. BoBnreoH, Great Western Railway — Would it not save considerable 
^oieif he should send four copies to each master mechanic. 

^ PliEBiDENT — ^There are some roads that want about ten and others 
tvo or three. We had 1,500 copies printed last year. 

^r. Gbant, Itte of Rockford, Bock Island & St. Louis Railroad — I be- 
^▼t the reports Nos. one and two are exhausted, are they not ? I have heard 
9Dite a number of members express a wish to have the first and second nuni- 
1^^ of our proceedings. I for one would like a copy and will be willing 
to share the expense of having them reprinted. 
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The President — ^The first report contained bnt sixteen ptgei, tlit Nooid 
about eighty pages, and they are all exhausted. I belieye I did nomwmi 
on the opening of this Convention that the first and second be repriotfld,ind 
the four bound in one volume. Many of the members have them boaidii 
that form, and it makes a very handsome book, one tliat no one need bi 
ashamed to have in his library. If it is the wish of the ConTention thcj ctt 
have it done, or it can be done hereafter. 

The motion of Mr. Hayes to adjourn was then carried. 

OOMMITTEBS AND SUBJECTS FOB DISOtTSSIOV At 

NEXT ANNUAL MBBTIlfa. 

LooomotiTe Boiler ConstruotiozL 

8. J. HAYES, Illinois Central ; 

J. LOSEY, Louisyille, New Albany ft Chicago; 

J. B. GKEGG, Erf* 



The Operation and Management of Looomotiwe Boi]0rf» 

eluding the Purifioation of Water, 

H. A. TOWNE, Hannibal & St. Joseph ; 

A. H. DeCLERCQ, Toledo, Peoria & Wanaw ; 

HARRY ELLIOTT, Ohio & Hissisitpp^ 

The Comparative Value of Anthracite Coal, Bituminoui Co^^ 
and Wood for Generating Steam in ItocomotiTes. 

CHARLES GRAHAM, Lackawanna & Bloomsburg; 
% L. S. YOUNG, Clevelanil, Columbus, Cincinnati & Indianapolis? 

B. H. KIDDER, Lake Shore & Michigan SootherT^' 

The Construction, Operation, and Cost of Maintaining Co^^ 

tinuous Train-Brakes. 

J. M. BOON, Pittsburgh, Fort Wayne & Chicago; 

J. JOHANN, late of Missouri Pacific; 

W. S. HUDSON, Rogers' LocomoUTe Wor: 

The Relative Cost of Operating Beads of Gauges of Three 
Six Inches or Less, and those of the Ordinary Four 
Feet Eight and a Half-inoh Oauge. 

J. T. ROBINETTE, Atlantic, MiKsissippi & Ohio, South Side DiTittoa; 

J. U. EASTMAN, NashTille & Chattanooga ; 

W. BELL SMITH, South C^li 



The OonjBtraotion and Operation of Solid-end Connecting 

Bods for Looomotivei. 

J. 6EDQLET, Lake Shore & Michigan Southern ; 

J. W. NESBITT, ETans^ille, Terre Haute & Chicago; 

N. £. CHAPMAN, Cleveland & Pittsburgh. 

Beeistance of Trains on Straight and Curved Tracks and on 
Wide and Narrow-gaage Roads, and with Four and Six- 
wheeled Trucks and with Long and Short Wheel-base. 

W. A. ROBINSON, Great Wealem of Canada; 

WM. JACKSON, Borne, Watertown & Ogdensburg; 

C. T. HAM, Ute of Nevr York Central & Hudson River. 

The Efficiency of Check or Safety Chains on Engine, Tender, 
and Oar Trucks in Lessening the Danger Besulting ftom 

Running off the Track. 

E. WELLS, Jeffersonville, Madison & Indianapolis ; 

C. R. P£DLL£, St. Louis, Vandalia, Terre Haute & Indianapolis ; 

J. L. WHITE, Evansville & Crawfordsville. 

The Machinery for Removing Snow ftom the Track. 

J. W. PHILBRICK, Maine Central ; 

J. N. POSS, Vermont Central ; 

E. STUDLEY, late of Concord. 

The Kaohinery and Appliances for Supplying Fuel and Water 

to Locomotives. 

H. L. LEECH, Hinkley & Williams Locomotive Works; 
WILSON EDDY, Boston & Albany ; 

E. GARFIELD, Hartford, Providence & Fiskhill. 

^ Kaohinery and Appliances for Removing Wrecks and 

Erecting Bridges. 
MORRIS SELLERS, of Pittsburgh ; 

D. O. SHAVER, Pennsylvania ; 

S. MOORE, Pittsburgh, Fort Wayne & Chicago. 

^ Best Form and Proportion of Axles for Cars and Loco- 
^^^Tesy also Whether there is Anything to be Gained by 
the use of Compound Axles and Loose Wheels. 

^- M. FORNEY, Railroad Gazette ; 

COLEMAN SELLERS, Philadelphia ; 

GORDON H. NOTT, Boston. 
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Anti-Motion Valves and ValTO Qaaring. 

HOWARD FRY, Grand Trunk of C. W. ; 

A. B. UNDERHILL^ Bonton & Albany; 

JOHN THOMPSON, Eastern of Bottc 

Compression Brakes. 

A. MITCHEL, Lehigh Valley; 

C. GRAHAM, Lackawanna & Bloomibarg ; 

C. B. STREET, Penni7lTin 

Steel Tires. 

J. N. LAUDER, Concord & Claremont ; 

F. A. WAITE, Boston & Maine; 

GFX). H. GRIQGS, Worahtfter k Nashi 

Finance. 

E. O. HILL, Erie; 

GEO. A. COOLEDCJE, Fitchbiirg; 

S. M. PHILBRICK, Leavenworth, Lawrence ft GalTeiti 

Printing. 

H. M. BRITTON, White Water Valley ; 

N. E. CHAPMAN, Cleveland ft Pittsbargh ; 

J. H. SETCHEL, Little Miar 

Arrangements for Next Annual Meeting. 

G. W. PERRY, Philadelphia, Wilmington ft Baltimore; 

E. H. WILLIAMS, Baldwin's Locomotive Workii; 

W. WOODCOCK, Central, of New Jew 

Premiums. 

M. N. FORNEY, Railroad Gazette ; 

W. S. HUDSON, RogerH* locomotive Works ; 

COLEMAN SELLERS, of Philadelph 

General Supervisory Committee. 

H. M. BRITTON, White Water Valley ; 

N. E. CHAPMAN, Cleveland ft Pituburgh; 

J. B. PENDLETON, Seaboard ft Roanoke ; 

J. H. SETCHEL, Little Mian 
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CONSTITUTION AS AMENDED AT FIFTH AN- 
NUAL MEETING, BOSTON, JUNE 11, 1872. 



PBEAMBLE. 



We, the undenignecly Railway Master Mechanics belieye that the interests 
of the Companies by whom we are employed may be advanced by the or- 
ganisation of an Association which shall enable us to exchange information 
upon the many important questions connected with our business. To this 
end we do establish the following 

CONSTITUTION. 



ARTICLE I. 

Section 1. The name and style of the Association shall be the Ahericah 
Railway Master Mechaihos' Association. 

ARTICLE IL 

Sec. 1. The officers of the Association shall be a President, a First and 
Second Vice-President, a Secretary, and a Treasurer, 

Sec. 2. The above-named officers shall be elected separately, by ballot, at 
a regular meeting, and a minority of all votes cast shall be necessary to a 
choice. 

Sec. 3. The officers shall be elected for a term of one year, but in ihm 
event of the election being postponed shall continue in office until their suc- 
cessors shall be elected. 

Sec. 4. Two tellers shall be appointed by the President to conduct the elec- 
tion and report the result. 

ARTICLE ni. 

Sec. 1. It shall be the duty of the President to preside in the usual man- 
ner at all the meetings of the Association, and approve all bills against the 
Association for paymcni by the Treasurer. 
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Sec. 2. It shall be the duty of the Vice-Presidents, according to nnk,to 
perform the duties of the President in his absence from the meetings of tin 
Association. 

Sec. 3. In case of the abnence of both President and Vice-Presideotif the 
members present shall elect a President pro tempore. 

Sec. 4. It shall be the duty of the Secretary to keep m full and oorrect 
record of all transactions at the meetings of the Association; to keep a it- 
cord of the names and places of residence of all members of the Asiociatiafli 
and the name of the road they each represent ; to receive and keep an •^ 
count of all money paid to the Association, and at the close of each meeting 
deliver the same to the Treasurer, taking his receipt for the amount; tort- 
ceive from the Treasurer all paid bills, giving him a receipted statement of 
the same. 

Sec. 5. It shall be the duty of the Treasurer to receive all money fro* 
the Secretary belonging to the Association ; to receive all bills againit the 
Association, and pay the same, after having the approval of the President; 
to deliver all paid hills to the Secretary at the close of each meeting, tiking 
a receipted statement of the same; to keep an accurate book account of til 
transactions pertaining to his office. 

ARTICLE IV. 

Sec. 1. The following persons may become members of the Assodatioi i^ 
signing the Constitution, or authorizing the President or Secretaiy of tlN 
Association to sign for them, and paying the initiation fee of one dollar: 
Any person having charge of the Mechanical Department of a Bailta/i 
known as *' Superintendents,'* or "Master Mechanicn," or "Genenl Fore- 
men," the names of the latter l>eing presented by their superior officers for 
membership. 

Sec. 2. Civil and Mechanical Engineers and others whose qualificatioBi 
and experience might lie valuable to the Association may become Aasociati 
Members by being recommended by three active members. Their namci 
shall then be referred to a committee, which shall report to the Association 
on their iitncss for such membership. Applicants to be elected by ballot at 
any regular meeting of the Association, nnd five dissenting votes shall reject 
The number of Associate Members shall not exceed twenty. Associate Mem- 
bers shall be entitled to all the ])rivilegeH of active members excepting tbal 
of voting. Also, two Mechanical Engineers or the representative of etdi 
Ivocomotive Establishment in America. 

Sec. 3. Any person who has been or may be duly qualified and signs, or 
causes to be signed, the Constitution, as member of the Association remain 
as such until his resignation may be voluntarily tendered. 

Sec. 4. All members of the Association will be liable for such dues tsm^ 
be necessary to assess to defray the expenses of the Aasociatioo. 
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ARTICLE V. 

)ic. 1. The regalar meeting of the Association shall be held annually on 

i seeond Tnesdaj in Maj. 

Sec. 2. Regular meetings shall be held at such place as may be deter- 

ned upon by a miyority of the members present at the preyious meeting. 

Sic. 3. An adjourned meeting may be held at any time and place that a 

^oritj of the members present at any meeting may elect. 

Sic. 4. The regular hours of sessions shall be from 9 o'clock, A. M.» to 2 

slock,P.M. . 

ARTICLE VI. 

Sec. 1. This Constitution may be amended at any regular meeting of the 
Kociation by two-thirds vote of the members present. 

IMES AND ADDRESS OF MEMBERS OF AMERtPAN RAILWAY 
MASTER MECHANICS' ASSOCIATION. 

idenon, H Late of C. & N. W. R. R., Chicago, Illinois. 

buns, 6. Q M. I. A W. R. R., Alexandria, Missouri. 

den, H. A C. & P. R. R., Lyndon, Vermont. 

idenon, J. H.... N. Y. P. & B. R. R., Providence, R. I. 

iffli, Ralph B. C. & M. R. R., Lake Village, N. H. 

itton, H. M W. W. V. R. R., Cincinnati, Ohio. 

ittie, J. G S. M. & N. R. R., Sandusky, Ohio. 

jwn, F. A D. L. & W. R, R., Ithaca, New York. 

►wn, M. E Erie R. R., Buffalo, New York. 

«, J. M P. F. W. & C. R. R., Fort Wayne, Indiana. 

ck, John - D. & M. R. R., Lima, Ohio. 

T, B. B T. & N. O. R. R., Houston, Texas. 

ke, M - M. & C. R. R., Memphis, Tennessee. 

terfield, J. Q - 'St. P. & S. C. R. R., Shacopee, Minnesota. 

hnell, R. W C. & N. W. ». R., Chicago, Illinois. 

»r,M F. &N. S. R. R., Flushing, New York. 

•to, L. C L. & S. R. R., Wilkesbarre, Pennsylvania. 

wn, H. L Erie R. R., Jersey City, New Jersey. 

ant, Wm. H ~ Ft. W. & C. R. R., Fort Wayne, Indiana. 

lett, F. A M. & Li. R. R., Memphis, Tennessee. 

tifl, Joeiah N. O. M. & T. R. R., Mobile, Alabama. 

mley, R-* - Cincinnati, Ohio. 

lock, C. F ~ Late of 0. C. & N. P. R. R., Boston, Mass. 

skaU, B. C A. & S. R. R., Albany, New York. 

\ti9f Ja Y»***«**«* ••••••• S. M. ot N. R. R. 

14 
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Burroughs, A. P M. ft O. B. K., Marquette, Michigan. 

Boyden, G. £ B. H. & £. B. R, Boetoo, Massachuietti. 

Brooks, II. O Brooks' Locomotive Works, Dunkirk, 5. T. 

CuUen, Wm C. H. & D. B. B., Cincinnati, Ohio. 

Cooper, W. E Erie R B., Homeilsville, New YorL 

Chapman, N. E C. & P. B B., Clereland, Ohio. 

CuDimings, S. M P. Ft. W. & C. B. B, Allegheny, Vwsmjlmk. 

Coolidge, G. A F. B. B, Charlestown, Massachosetta. 

Coo][>er, H. L K. C. St. Jo. & C. B. B. B., Kansas Gtj,Moy 

Gushing, G. W N. P. B. B., St. Pkiul, Minnesota 

Congdon, A Late of L. S. B. B., Cleveland, Ohio. 

Connell, T B. C. & P. B. B, Corry, Pennsylvania. 

Clark, D L. V. B. B, Hazleton, Pennsylvania. 

Church, F T. A B. B. B., Troy, New York. 

CoUings, E C. & A. B. B., Camden, New Jcrtej 

Colhurn, B N. & W. B. B, Norwich, Connecticut. 

Cook James Danforth &Cook's Locomotive and ManDbda^ 

ing Co., Patterson, New Jersey. 

Calhoun, J. E St. L. K. C. & N. B. R, St. Louts, MisMmri. 

DeCleroq, A. H T. P. & W. B. B., Peoria, Illinois. 

Dnnfield, S. D P. & B. C. B. B., Chester, Pennsylvania. 

Devine, J. T W. & W. B. B., Wilmington, North Carolini. 

Durgin, J. A Pittsburgh Locomotive Works, Piltsburgb, Fk 

Dripper, Isaac P. B. B., Altoonn, Pennsylvania. 

Davies, T. S M. & St. P. B. B., Milwaukee, Wisconsin. 

Davies, D. T V. & M. B. B., Fitchburg, Massachusetts. 

Duncan, W B. B. & G. B. B., Worcester, Massachosetti. 

E<1dy, Wilson B. & A. B. B., Springfield, Massachusetts. 

Elliott, Henry O. & M. B. B., East St. Louis, Missouri. 

Edams, J. B I. C. B. B., Aniboy, Illinois. 

Evans, T C. & F. B. B., Calasauqua, Pennsylvania. 

Erwln, J. H S. F. Division L. B. R, Sheboygan, Wiboosbb. 

Eastman, J. U N. & C. B. B., Nashville, Tennessee. 

Ellis, John C Schenectady Loco. Works, Schenectady, N. T. 

Eastman, C. L C. B. B., Concord, New Hampshire. 

P^recman, W. G C. & O. B. B., Bichmond, Virginia. 

Foster, W. L P. & E. B. B., Benovo, Pennsylvania. 

Fry, Howard G. T. B. B., Slierbrook, Quebec, Canada. 

Flynn, J. H W. & A. B. B., Atlanta, Georgia. 

Fuller, Wm A. A G. W. B. B., Mcadville, Pennsylvania. 

Foss, J. M V. C. B. B., St. Albans, Vermont. 

<ril)bs, E. B P. of M. B. B., St. Louis, Missouri. 

Graham, C L. & B. B. B., Kingston, Pennsylvania. 
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«yle, J. B R. & G. R. R., Raleigh, North Carolina. 

lags, G. W « A. V. R. R., Pittsburgh, Pennsylvania. 

Garfield, E H. P. & F. R. R., Hartford, Connecticut. 

anett, H. D P. R. R., West Philadelphia, Pennsylvania. 

regg, J. B Erie R. R, Susquehanna, Pennsylvania. 

onntn, T. G T. W. & W. R. R., Springfield, Illinois. 

'riggi, W. H « N. Y. &0. M. R. R, Oswego, New York. 

rant, R D - Late C. R. I. A St. L. R. R., Bardstown, 111. 

riggs, Albert W. & N. R. R., Worcester, Massachusetts. 

nnger, W. E W. & B. R. R. R., Utica, New York. 

«ggi», G. H F. St N. S. R. K, College Point, Long Island. 

'aj, Robt... M. P. R. R., Mineral Point, Wisconsin. 

^979,8. J 111. Cent. R. R., Chicago, Illinois. 

ili,E. O Erie R. R, New York. 

olloway, J. W - C. Mt. V. & D. R. R., Akron, Ohio. 

■am, C T Kclley's Lamp Works, Rochester, New York. 

•res, N W. & O. R. R., Alexandria, Virginia. 

nil, A. 8 ..C. V. R. R., Chambersburg, Pennsylvania. 

o((RGker, P « L. V. R. R., Weatherby, Pennsylvania. 

odson, W. S Rogers' Locomotive Works, Paterson, N. J. 

ibberd, A. W Jefferson City Iron Works, Jefferson City, Mo. 

ewitt, John. A. & P. R. R., Franklin, Missouri. 

%lle, Geo W. C. & A. R. R, Wilmington, N. C. 

ayneii,0. A .St. L. & I. M. R. R., Carondelet, Missouri. 

ealy, B. W Locomotive Works, Providence, R. I. 

iidaoD, J. M - Gen'l For. L. M. R. R., Cincinnati, Ohio. 

»rdon, W. L. C. & P. R. R., Mt. Savage, Maryland. 

>liann, J 615 Jefferson Avenue, St. Louis, Missouri. 

mriet, C. F. 0. B. & Q. R. R., Aurora, Illinois. 

uskson, Wm R. W. & O. R. R., Rome, New York. 

u^man, J. A C. A. & St. L. R. R., Bloomington, Illinois. 

mes, Thos 0. & F. R. R., Catasauque, Pennsylvania. 

insey, J. I L. V. R. R., Easton, Pennsylvania. 

^ley, J. P. & W. R. R., Providence, Rhode Island. 

Ceenan, A. J D. & U. R. R., Dayton, Ohio. 

Urr, Tho« C. & A. R. R., Bordentown, New Jersey. 

leeler 8 F. A P. M. R. R., East Saginaw, Michigan. 

Dine, T. D S. & M. R. R., Opelica, Alabama. 

Kidder, B. H B. E. L. S. & M. S. R. R., Buffalo, New York. 

UtUe, H. A ;. 2043 Tower Street, Philadelphia, Pa. 

Little^ O. H. P Indianapolis, Indiana. 

jOKj, J L. N. A. & C. R. R., New Albany, Indiana. 

osee, T. N.........~...-* •••'•P. C. A St. L. R. R., Indianapolis, Indiana. 



212 

Lewis, G. M N. C. B. B., Baltimore, Mmryland. 

Lauder, J. N N. B. B., Concord, New Hampshire. 

Lincoln, H. A S. L. B. B., New Haven, Ck>nnecticQt. 

Leech, H. L Boston Locomotive Works, Boston, Mim. 

Lamb, J D. M. V. B. B., Keokuk, Iowa. 

Logan, P. A E. & N. A. B. B., Faircliild, New Bmimick 

Moore, S ^ P. Ft. W. & C. B. R, Allegheny, PtomylwiM. 

Mulligan, J C. B. B. B., Sprinf^field, Masaachnselts. 

Meier, £. D 100 Main Street, St. Louis, MissonrL 

Marston, C. O - L C. & L. B. B., Indianapolis, Indiant. 

Mullin, James W. & A. B. B., Atlanta, Greorgia. 

Mullin, James, Jr W. & A. B. B., Atlanta, (Georgia. 

Mitchell, A L. V. B. B., Mauch Chunk, Pennsylvmii. 

Montgomery, James L. & N. B. B., Bowling Green, Kentncky. 

Morse, G. F Portland Locomotive Works, Portland, Ifaiw 

Messer, J. P B. C. B. & M. B. B., Cedar Bapids, lowi. 

Maynes, A. G S. B. <& D. B. B., Selma, Alabama. 

McElroy, J O. C. & A. B. B., Corry, Pennsylvania. 

McDowell, B B. D. B. B., Lnmbertvilte, New Jersey. 

McKenna, J I. P. a C. B. B., Peru, Indiana. 

McAllister, W W. J. B. B., Camden, New Jersey. 

McFarland, Jas.. M. & M. B. B., Montgomery, Alabama. 

McFarland, John B. & D. B. B., Bichmond, Virginia. 

McCrura, J. S M. B. Ft. S. & G. B. B., Kansas City, Mtaoon. 

McCunn, James M. & W. P. B. B., Montgomery, A labami. 

McVay, John W. B. B. of A. B. B., Montgomery, AUlaB*- 

Mar8h, K, H W. N. C. B. B., Salisbury, North Carulina. 

Martin, J. W (t. T. B. B., Portland, Maine. 

Nesbitt, J. W E. T. H. &C. B, B., Terre Haute, Indian*. 

Noyes, Warren G. T. Eastern Division, Canada. 

Pendleton, J. B S. <& B. B. B., Portsmouth, Virginia. 

Philbrick, J. W M. C. B. B., Waterville, Mai.ie. 

Perry, F. A > C. & A. B. B., Keene, New Hampshire. 

Perry, G. W P. W. & B. B. B., Wilmington, Delaware. 

Pierce, E P. C & S. L. B. B., Dennison, Ohio. 

Palmer, E. D P. C.'& St. L, B. B., Bichmond, Indiant. 

ParkM, W. M T. B. B. B., Taunton, Massachusetts. 

Philbrick, S. M L. L. & G. B. B., Lawrence, Kansas. 

Perkins, E- F Taunton, Massachuseetts. 

Pcrrin, P.J Taunton Locomotive Works, Taunton, Miii* 

Prescott, A. J C B. B., Catawissa, Pennsylvania. 

Peoples, T. W C. of N. J. B. B., Elizabelhport, New Jenej. 

Peddle, J. B St. L. V. & T.H. B. B., Terre Haute, Indiin. 
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Baj, W. P ...^ T. W. & W. R. R., Fort Wayne, Indiana. 

Btehardfl, G. B. G. B. & P. B. B., Boston Higklands, Mass. 

Beimie, D. P P. AC. B. B., PitUburgh, PennBylvania. 

Roop, F N. P. B. B., Philadelphia, Pennsylvania. 

Robinson, W. A G. W. B. B., Hamilton, Canada West. 

Robinette, J. T S. S. B. B., Petersbiirgh, Virginia.^ 

&wley, W. D U. P. B. B., Atchison, Iowa. 

Somen, A. H P. Ft. W. & C. B. B., Valparaiso, Indiana. 

Skidmore, J -. L. C. <&L. B. B., Louisville, Kentucky. 

ShiTer, IX O Pennsylvania B. B., Pittsburgh, Pennsylvania. 

Bmith, W. F C. G. C. & I. B. B., Cleveland, Ohio. 

SellerB, Morria ...Air Brake Company, Pittsburgh, Pennsylvania. 

Selcbel, J. H L. M. B. B., Cincinnati, Ohio. 

Sellers, L. H N. O. J. & Q. N. B. B., New Orleans, La. 

Smith, W. T P. & E. B. B., Erie, Pennsylvania. 

Sedgley, J L. S. & M. S. B. B., Cleveland, Ohio. 

Street, C. B Pennsylvania B. B., Blairsville, Pennsylvania. 

Strong, W. M N. Y. & Q. B. B., New York. 

Stodley, £ Late of C. B. B., Concord, New Hampshire. 

Sanborn, A. J St. L. V. & T. H. B. B., Effingham, 111. 

Stcarofl, W. H C. B. B., Springfield, Massachusetts. 

Slcrk, F V. & T. A. M.& O. Div., Lynchburg, Virginia. 

South, J. T.... Locomotive Builder, Pittsburgh, Pennsylvania. 

Stewart, C. E Panama B. B., 59 Wall Street, New York. 

Stewart, R. C ....P. H. & L. M. B. B., Port Huron^ Michigan. 

Smith, W. B S. C. B. B., Charleston, South Carolina. 

Spragne, H.N Pittsburgh, Pennsylvania. 

Tier, G. H Toledo Division L. S. & M. S. B. B., Norwalk, O 

^owne, L. N H. & St. J. B. L., Hannibal, Missouri. 

^bompion, C. A L. I. B. B., Hunter's Point, L. I. 

^*homp*on, J P. Ft. W. & C. B. B., Crestline, Ohio. 

Thompson, John - Eastern B. B., E:ist Boston, Massachusetts. 

Tarreff, W. F C. & P. B. B., Cleveland, Ohio. 

Tbompton, £» S. M. B. B., Hokah, Minnesota. 

«aylor, J. K O. C. & N. B. B., Boston, Massachusetts. 

"^V^or, E « Late N. M. B. B., St. Charles, Missouri. 

Thornton, M M. & B. B. B., Macon, Georgia. 

Templeton, T. G P. B. B., Battle Creek, Micliigan. 

Towne, H. A H. & St. J. B. B., Hannibal, Mis.souri. 

Aompton, A O. & M. B. B., Vincennes, Indiana. 

Atll, C. H N. L. & T. B. B., Monroe, Louisiana. 

Uaderhlll, A. B B. & A. B. B.,;Boston, MassachusetU. 

Fao Vetchen, J A. & G. W. B. B., Mcadville, Pennsylvania. 
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Van Tujl, A Urbana, C1iim|iaigne Counij, Illinoii. 

Van Bunkirk D. ACRE., Fiahkill, New York. 

Welip, B J. M. & I. B. B^ JeflbnonTille, Indian 

Wright, N A. &G.W.B.B., Kent, Ohio. 

Whitnej, H. A E. & N. A. B. B^ St. Johna, N. B. 

Wade, B. D N. C. B. B., Company's Shopa, N. C. 

Wiggin, J. E B. H. & E. B. B., Boston, Maflsachaaelti 

Waite, F. A B. & M. B. B., Boston, Masaachuaatt. 

Woodcock, W P. G. <& N. B. B., Philadelphia, Penn^ 

White, J. L E. <& C. B. B., Evansville, Indiana. 

Waddy, J. E O. A. & M. B B., Alexandria, Virginii 

Walker, E. A C. C. B. B., Hyannis, Massachuaettt. 

Williams, E. H Baird<& Co., Loco. Boildcn, Philadelpl 

Woolen, J. E P. <& B. B. B., Beading, Pennsylvania. 

Waugh, L. H K. P. B. B., Wyandotte, Kansas. 

Weaver, D. S -.- ■- E. K. B. B., Biyerton, Kentucky. 

Whitworth, J. S ^ I. S. N. & P. B. B., Norfolk, Virginia. 

Wood, M. P.... ~...C. & T. H. B. B., Cincinnati, Ohio. 

Young, L. S C. C. C. & I. B. B., Cleveland, Ohio. 

Young, John ...E. & P. B. B., Erie Pennsylvania. 

ASSOCIATE MEMBEBS. 

Bcment, W. B 2lRt and Callowell Street, Philadelphi 

Evans, W. W 45 & 47 Exchange Place, New York. 

F(»rney, M. N Railway Gazette, 72 Broadway, New ' 

Holly, A. F Troy, New York. 

Lilly, J. O. I> Indianapolin, Indiana. 

Miles, F. B Ferria & Miles, Philadelphia, Penns; 

Morton, Henry lloboken; New Jei-sey. 

Nott, Gordon H Boston, Massachusetts. 

Sellers, Coleman Philadelphia, Pennsylvania. 

Smith, J. Laurence I>ouisyille, Kentucky. 

Thurston, R. H Hol)oken, New Jer:*ey. 

Wheelock, James Worcester, Massachusetts. 
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Cincinnati, October 29, 1872. 
^o i^ American Baihcay Master Meehaniet^ Association : 

Gkntlehsn — It is with great pleasure the General Supervisory Commit- 
tee lajs before you the subjoined correspondence, which has taken place 
siQc^ the doee of our last annual meeting. 

Xt 18 foil of meaning for the future wellfare of our Association, and places 
'^thin its power the means of offering a liberal premium to those possessed 
o^ xuechaoical skill and genius to seek and study out some of those vexed 
^^^«tioDs which so deeply interest master mechanics and railway officials. 

Per this, as well as the many other courtesies freely and bountifully be- 
^O'wed on this Association at its last annual meeting, you are indebted to the 
^oo<] people of Bosion. 

For the^Committee, 

J. H. SETCHEL, Secretary, 

Boston, July 2, 1872. 

M. Bbitton, £!sq., President American Baitway Master Mechanic^ Asso- 
^fmation: 

>EAR Sut — At a meeting of the subscribers to the fund for the entertain- 
ima of your Association during its recent visit to Boston, a balance was 
'^^^ nd to be left in the Treasurer's hands. 

>j a unanimous vote of the subscribers the Finance Committee were di- 
to apply the amount to the benefit of the Master Mechanics' Associa* 
in whatever manner they might see fit. 

accordingly the Finance Committee have directed me, as Treasurer, to ask 
r acceptance of the inclosed draft for three thousand dollars, to be placed 
^hehaijds of three trustees (chosen by the Association) and used for the 
>^efit of the Association in such manner as the trustees may direct. 
I remain, dear sir, very respectfully yours, 

F. A. HOWARD, Treasurer. 

Cincinnati, July 19, 1872. 

• A. Howard, Esq., Treasurer, Boston, Mass, 

XDeab Sib — Your favor of July 2, inclosing draft for three thousand 
^^llars ($3,000) to be placed in the hands of trustees for the benefit ol the 
'^^erican Bailway Master Mechanics Association is received. 

By advice of the General Supervisory Committee I have placed the same 
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at interest until May, 1873, when our Association meets al BaltUnote. Trus- 
tees will then be appointed to take charge of the fund, as per direetion of 
your letter. 

In behalf of oar Association I would express to your Committee oar sin- 
cere thanks for their magnificent gift. I trust it will be used io a mmoner to 
meet their approval, and not cause them to regret its bestowal. 

Benewing our expression of thanks, 

I am very truly yours, 

H. M. BBITTON. BrmdaiL 
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ORDER OF BUSINESS. 



1. Beading the minutes of previous meeting. 

2. Calling the Boll of Members. 

3. Signing the Constitution. 

4. Beport of Treasurer. 

5. Beport of Committees appointed at a previous meeting. 

6. Election of Officers. • 

7. Appointment of a Committee to suggest Subjects for Consideration. 

8. Appointment of Miscellaneous Committees; on Finance, Printing, 

place for next Annual Meeting, etc. 

9. Report of Committee to suggest Subjects for Consideration. 

10. Appointment of Committees to report upon the Subjects suggested 

for Consideration. 

11. Unfinished Business. 

Signed, H. M. BRITTON, "\ 

N.E. CHAPMAN, y Committee. 
J. H. 8ETCHEL, 3 



/ 



to 
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Fuel, Use of for Generating Steam 133 
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Letter from H. A. Towne on Straight and Wagon-top Boilers 63, 68 

Letter from J. H. Setchel on Incrustations -* 147 

Letter from J. H. Setchel on Compression Brakes ^ 116 

Letter from Isaac Dripps on Promotion of Firemen 179 

Letter from Fred. Grinnell 176 
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Order of Business 217 

Beport on Boilers and Boiler Material 13 

Beport on Straight and Wagon-top Boilers 16, 62 

Beport on Purifying Water for Boilers 90 
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rAGB. 

Report on Lap and Lead of Slide Valves - 96 

Report on Stuffing-box Packing - 98 

Report on Ck>mputing Mileage of Engines doing Switching Serrice..^- 100 

Report on Application of Compression Brakes. 113 

Report on Subjects for Discussion at the Next Annual Meeting t- 136 

Report on Boiler Incrustation - 137 

Report on Safety Valves 174 

Report on Comparative Cost of Operation of Eight and Ten-wheeled 

Engines ~— 161 

Report on a Uniform System of Examination and Promotion of Firemen. 178 

Report on Best Method of Securing Driving and Truck BrasBeii. 188 

Report on Printing 188 

Resolution, General of Thanks ^ 199 

Resolution in Regard to President - 202 

Resolution to Correspond with Superintendents US 

Resolution to Remit the Dues of M. N. Forney 199 
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AMERICAN RAILWAY 



MASTER MECHANICS' ASSOCIATION, 



OFFICERS FOB 1873. 

rBESIDXHT, 

H. M. BRIXTON, of anoinnaU. 

FIRST VICE-PRESIDEHT, 

N. E. CHAPMAN, of GleTeland. 

SECOND VICE-PRESIDENT, 

W. A. ROBINSON, of Canada West 



TREASURER, 

S. J. HAYES, of Chicago. 



SECRETARY. 

J. H. SETCHEL, of Cincinnati. 



REPORT. 



be Sixth Annual Session of the American Railway Master Me- 
lics* Association convened at Raines' Hall, Baltimore, Marylandi 
13th, 1873. 

siDENT H. M. BRIXTON, of White Water Valley R. R., in the chair. 
2. CHAPMAN, Cleveland & Pittsburgh R. R, Isr Vicb-Pbesident. 
[. SETCHEL, Little Miami R. R., Secbetaky. 

he Semion wan opened at 9 o'clock A. M. with prayer by the Rev. Mr. 
htbonrne, of Baltimore; after which the fintt buaineBS being the reading of 
minutes of tlie last annual meeting, they were, on motion of Mr. Eddy, 
^on & Albany Railroad, approved without reading. 

he roll of members was then called by the Secretary, by which the fol- 
ng named gentlemen were found to be present : 

NAME. BOAD. ADDBXSS. 

NDER80N .Chicago* north-western ^ »....Chieago. lU. 

• BRITTON.................. White Water Valley........................... Cineinnati, 0. 

'• BROWN Erie New York Citj. 

■ BOONE . Pittaburgh, Fort Wnyne & Chicago. Fort Wajne, Ind. 

• BCRBOUOHS ..Marquette & Ontonagon Marquetle, Mich. 

' B0YDEN..................«..Bo8ton, Hartford A Erie.....................^ Boston, Mass. 

• BROOKS 3rook8' LocomotiTe Works. Dunkirk, N. Y. 

• CHAPMAN CleTeland k Plttsbnrgh - « CleTeland. O. 

• ^I'MUINGS....^... Pittsbnrgh, Fort Wayne k Chicago. Allegheny, Pa. 

• COOPEB....^...... ..Kansas City, St. Joseph A Council Bluffs Kansas City, Mo. 

''^BK........^..^............. Lehigh Valley w.. Hasleton, Pa. 

^UBGIN Pittsburgh LocomotiTe Works . Pittsburgh, Pa. 

^N I]>DT...................Boston A Albany .............. ...................... JSpringfleld, Maaa. 



NAME. 



ROAD. AliDBESS. 




HARRY ELLIOTT Ohio A MlaslMippi... ^ — -..~~. Kaat 8t. Loul*, 

T. EYAN8 CataMUQua A Fogletrf lie ...^^....^^....^^.^ — Oataaaaqoa, Pa 

HOWARD FRY » . Erie ;..-«-~ New York City 

J. H. FLYNN....-^ Western A Atlantic....^ .........-.^^^.^tUnU, Ga. 

C. GRAHAM »....~ Lackawanna A Bloomf buTg....M.M~...«~M...~~Kin|[«too, Pa. 

J. B. GAYLE......... ....^...Raleigb A Oa»ton...«.^.....-.....«~.-"..— — «...Bal«lfh, N. C. 

6. W. GLASS. ...Allegheny Valley. .«-~................«.-~«~.«..«.Pittib«rfb. Pa. 

E. GARFIELD ......Hartford. Providence A Flshklll ....^«HartfoPd, Con« 

T. O. GORMAN Toledo, Wabash A Western -.^.^..JSprtngileld, HI. 

C. T. HAM.... .^ Kelly's Lamp Works ............M.M^^...-.>~.Bocbcster, N. 1 

A. 8. IIULL...^.... Camberland VaUer......,...^.....^..^.^ ^^^C h a mher ilwiri, 

W. S.HUDSON Rogers* Locomotive Works..««..«.«....««-.«..P»ter«on, N. J. 

B. W. HEALY Rhode Inland Locomotive Works Providence, B. 

W. L. JORDON Cuiuberlnnd ft Pennsylvanla....«.^.^...«.....llt. Savage, Md 

TUOS, JONES « Catasanqua A Foglesville ..^^^.CaUsauaua, Ps 

w. A. *»>*JiPS«i .»».»««».«.. .■««.«»»»«ijenign v a4iey ..«.».«...«.«......»«....—»««»»«.«...«.»»...». ..aiiaatvii, *'•• 

THOS. KERB Camden A AmlK>y... ..««..« «..Bordentoi»n, N 

8. KEELER ^ Flint A Pcre Marquette..........^. ~.. East Bagiuaw, 

H. A. LITTLE 2043 Tower Street ..^...^^......^ — .......Philadelphia, P 

". **. *• a-iA A JLXlC.MMM. ......... M.........M. M........M....M.........M.-......M....M..... .....XnQIAUaiWUa, Ml 

C. M. LEWIS Northern Central...............M.~...<~.*..~.....M...3altimore, Md. 

H. A. LINCOLN..... Shore Line m. .....New Haven, Co 

J. LAMB ^ Den Moines Valley Keokuk, luma. 

J. P. 3IES8ER Burlington, C*dar Rapids A Minnesota Cedar Rapid*. I< 

R. ilcDOWELL..... Belvldere, Delaware..... ..— ~ Lamlieriville, > 

W. AlcALLISTER West Jersey Camden, N. J. 

JOHN McFAKLAND Rlclimond A Danville -.... Richmond, Va. 

J. W. PIIILBRICK Maine Central ^ WatervUle, Mai 

G. W. PERRY Late Pliila., Wilmington A Baltimore Wilmington, D* 

A • •!• JrilEoCviXT CatawiKsa ..M.M...«.~......Catawi4sa, Pa. 

T. W. PEEPLES Central of New Jersey... « - Elixabethport, 

G. B. RICHARDS Boston A Providence .Bos. Highlands, 

W. A. ROBINSON .......Groat Western..... Hamilton, CNni 

D. O. 8HAVER > Pennsylvania «.......„.......Pittabnrgh, Pa. 

J, H. oETC HEL....M.M Little Miami........... ••.m...m«........ m....... Cincinnati, 0. 

C. B. STREET Pennsylvania ....................^lairsvllle. Pa. 

W. M. STRONG...- New York A Harlem New York City. 

A. J. SANBORN..... St. Louis, Vandalia A Terre Haute Efflnaham, III. 

W. H. STEARNS Connecticut River ^.............Springfield. Hai 

W. B. SMITH ^^outh Carolina -.. Charleston. 8. C 

H. TIER Toledo Div. I^ke Shore A Mich. Sonthem...Norwalk, O. 

JOHN THOMPSON Eastern East Boston, M 

W. F. TURREPF „ Cleveland A Pittsburgh Cleveland, O. 

J. K. TAYLOR Old Colony A Newport Boston, Mast. 



JJAMB. BOAD. ADDRESS. 



C. H. TITLL..... ...............North LonfsiauA * Texas Monroe, La. 

X. B. U5DERHILL... Bo*toii A Albany ^ ^ ».....Boaton, Maas. 

1 VAN TETCHEN Erie Jersey City, N. J. 

W. G. VAX BT7SKIBK Datcbess A Columbia . J'ishkill, N. T. 

H. A. WniTXET ~. European A North American... St. Johns, N. B. 

»« D. w ADS...<.....'M*«M*M.....»Nortu Carolina •M..........................M*M.«...«.Com|>any Shop, N. C. 

T. A. WAITE...„......... Boston A Maine m..*....m ..........M....Bo8toii, Mass. 

¥. WOODCOCK. .............. Central kailroad of New Jersey...... Eliiabetbport, N. J. 

i. L. WHITE . ..EransTille A CrawfordSTille ......EvansTille, Ind. 

i. E. WADDT................. Orange, Alexandria A MHnaMas...».............Alexandria, Ya. 

I. H. WILLIAMS Baird * Co., LocomotiTo Builders...... Philadelphia, Pa. 

i. E. WOOTEN Philadelphia A Reading ...............Beading, Pa. 



ASSOaATE MEMBERS PRESENT. 



NAME. BOAD. ADDRESS. 

^- B. BIMENT Twenty-flrst and Callowhill Streets Philadelphia, Pa. 

*• H. rOBNET ...BaUway Gazette 73 Broadway, N. Y. 

'• B. HILM Ferris A Miles Philadelphia, Pa. 

^I«BMAN SELLERS ..Philadelphia, Pa. 

<*• WBEELOCK............................ M......... M ....Worcester, Mass. 



^« Secretary then read the Article of the Constitation in relation to 
'i^benhip, and the President extended a cordial invitation to all lilaster 
'I^anics pi^ent who were not membera to join the Association. 

^9 following gentlemen then came forward and signed the Constitution ; 

KAMB. BOAD. ADDBESS. 

^' 8- IBWIS...... „ Morris A Essex Div. Del., Lack. A Wes'n.Hoboken, N. J. 

'■ 8UNGLAND ..................Connecticut Western Hartford, Conn. 

^' ^' HOLLISTEB-.. Connecticut Valley Hartford, Conn. 

'• C. L08KY ...... Jlichigan Central - Jackson, Mich. 

' C. ILLIOTT ...»...^.«.......Iowa Dir. Chicago A North-west ......CaWerton, Iowa. 

B^^BIBT KIKG..«.....««......Charlotte, Columbia A Augusta Charlotte, N. C. 

^08. B. PUBVES Western Dir. Boston A Albany Greenler, N. Y. 

^- fl. BBOWK. ..............^.Utlea Dir. Delaware, Lackawanna A West.-Utica, N. Y. 

^iPfl ELDXB........M........Bockford, Bock Island A St. Louis Bardstown, III. 
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NAME. ROAD. ADDRI88. 

HENBT HANFORD.. .Nangatnck. ^^..,^^ .^.^....^^.^^^BTiigtitmU Com. 

JOHN F. CROCKETT ...BcNiton, Lowell A Naahiift.........«..»..^...^...«.JIoflM, Mia. 

A. OOULD .......»« .»....New York Centnd A Hudton RlT«r ..^.^....Boehwttr, N. T. 

J. F. SECHLER ....~... .^.....New York A Oswego MldUnd.....»...«»..«.......Wonm4ykt, V.J. 

PETER CLARKE .^Northern Railroad of Canada..M....^...........Toro]ito, CiBifc. 

EZRA 08B0RN ...... Grant Locomotive Worka..................^ ....Patanoa, V. J< 

J. G. HUBRARD...~ Erie »,^^^ — BaflUo, H. T. 

ni 2a. Jul. Kl<iii.ot...».«.»««tM.«..~uatawiaaa«»«.«...«.. »..««.....».«.».»..««»«.>■■■«■■■■ »«.«.»»...«>^acawiwat <•• 

TH08. LINGLE.....^ FennsylTaDia. ....^^........^ Soath Amboy, I* J> 

Q. U. PRESCOTT PitUbnrgh, Cincinnati A St. Loaia........».«»Logaiifport, IiL 

J. M. BLANCUARD. .Seaboard A Roanoke.........M.«»..M».M.............PortamoBth, Tt. 

WM. LANNAN West Maryland .....^.^..^Vnion BMg^U. 

F. GOULD .......^......^.......^.Jfissoari, Kansas A Texas JBedalta, Ho. 

L. 0. 0A8SETT Lake Shore A Blichigan Soathem.».........»..8oiithChTelsBd.O. 

MARTIN WALLS Philadelphia A Erie................ Snnboiy, P». 

SAMUEL STEIN BERQER...Jefrer8ouTllle, MadUon A IndianapoUa.........Madiaom lad. 

R. Y. DOlfONEY West Maryland ..«.......M...M..MMw.MM.M.nMWMtiiiDStMrils* 



The President then delivered his annual addreM : 

PRESIDENT'S ADDRESS. 

Gentlemen of the American Railway Matter Mechania* Auooa- 
tion : I congratulate you upon our Sixth Anniversary — I congrito' 
late you that each succeeding year gives new evidenees of tbe 
prosperity of our Association, for that is a sure guaranty of i^ 
great utility. Created by the necessities of a great, increasing, tnd 
limitless industry, it aims to be worthy of the causes which gtte i^ 
birth. 

The age in which we live, fruitful as it has been in great efeot^ 
wonderful changes and great accomplishments, is pre-eminentlj w*" 
tinguished for the progress which has been made in the mechtnk^ 
arts. 

In many branches of mechanics, however, the wonderful relios^ 
the ingenuity, industry, and ability of past ages leave this period 
nothing of which to boast. The silent Egyptian Pyramids and tbi 
animated relics of Grecian and Roman art still remain anequiMi 
but it has been reserved for this age to far surpass all that have pi** 




ceded it in the great work to which joa have devoted your energies 
ind yoar lives. 

No dreamer in the most remote or nearest past ever pictured to 
tlie imagination the effect which has been produced by the iron 
bands which now stretch in every direction over two continents, with 
the machinery moving upon them of which you in America are the 
representatives. Such thoughts naturally suggest to you the magni- 
tude of your duties and responsibilities. 

Where the progress has been so great, more is naturally expected. 
Where so much that was deemed impossible has been done, there is 
danger that what is impossible will be expected. The great danger, 
to-day, is that more will be expected of railroad machinery than it 
can perform. There is a limit, beyond which it is not possible to 
iafely or economically operate machinery. The present state of 
public feeling in many parts of the country, aroused from the fact 
tibat producers, both manufacturers and farmers, find that their 
prodoets can not be delivered at great distances so as to be sold at a 
hrge profit, is the result of a want of proper general information 
^pon tbe possibility of moving great bulks considerable distances by 
the machinery which you represent. 

It la for us to do our part to enlighten the public on this subject. 

How can we better accomplish this than to meet in convention 
ODee each year, select subjects, appoint committees to compile 
reports, and then enter into an open discussion of them. 

Tbe reports last year were very satisfactory, and a credit to the 
^mittees who compiled them. The discussions which followed 
were by far the best we have had at our meetings. Let us continue 
^ excel in our reports and discussions. 

Oreat credit ia due your Secretary for the manner in which he has 
performed the duties of his office the past year. He has been untir- 
^ in his efforts to promote the welfare of our Associaton. 

Some of our members complain that their superior officers object 
^ tbeir attending our convention ; also some object to paying 
^^ expenses. If such members will present their President and 
Snperiotendent with our printed reports, and request that they read 
otur proceedings, I am confident they will be convinced it is for their 
interest that their Master Mechanic should attend our meetings. 



After the adjournmeDt of tbe last annual meeting, this Associition 
was presented, through its President, with three thousand dollin 
(93,000) hy the Committee who entertained us while in theeitjof 
Boston. Your Supervisory Committee placed the amount on inteiot 
subject to the action of the Association. I would recommend that 
trustees be appointed to take charge of this money as per reqaeitof 
the donors. 

Gentlemen, the recollection of our former meetings in theWeit 
and in the East, have for every one of us something distiafldj 
agreeable of the locality at which they occurred, and I am sure Alt 
all of you are glad that to-day we meet in the city of Baltimore. 

Its localities have great general interest to all of us, quite mt 
ficient to make us rejoice to be here. But beyond 'that our pitAi- 
sional interest can not fail to receive the highest gratification. 

From Baltimore radiate north, west, and south some of the aoit 
important railroad lines. Her connections are with every part rf tin 
country, and keep pace with what is most permanent in ndlrotd (b- 
terprise and progress. 

Gentlemen, rejoicing to meet every one of you, and wishing yo> 
all the pleasure and improvement that this reunion promises, I no* 
invite you to enter upon the business of the Convention. 

The Preflident also stated that a number of invitations extending boipHil* 
ities to the Convention had been received, and suggested the appointment of 
a committee to connider the same. 

Mr. Chapman, Cleveland & Pittsburgh Railroad, moved that a oomoittM 
of three be appointed to consider and report on all the correspondence thit 
might come before the convention. 

The motion was carried, when the President appointed as the oommilt<^ 
Messrs. Chapman of the Cleveland & Pittsburgh Railroad, Robinson of tl>e 
Great Western Railroad of Canada, and Flynn of the Western & Atlantic 
Railroad of Georgia. 

President Britton— The next business in order will be the reading of tkt 
reports of your Secretary and Treasurer. 
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SECRETARY'S REPORT. 

E. H. Britton, Esq., President American Railway JUaster Me- 
chanics' Anodation: 

Dear Sir — I herewith hand you my Official Report of Member- 
ship and Money received during the year ending May 13, 1873. 

Within the past two years, eleven members of this Association 
bive requested that their names be dropped from the list, viz.: Josiah 
Bettis, T. Denmead (since deceased), S. D. Danfield, G. H. Griggs, 
D. W. Haines, J. N. Moore, John Black, C. N. Parker, E. D. 
Palmer, W. Swanston, and E. A. Walker. Five of these have re- 
signed on account of engaging in other business, two on account of 
Bot being able to pay their dues, one on account of not being able to 
ittend the convention, and three have assigned no reason for with- 
^wiDg. 

SiDoe the last annual meeting seven members have joined the As- 
>ociation by paying the initiation fee of one dollar, and authorizing 
■Be, as Secretary, to sign the Constitution and By-laws for them, as 
provided for in Section 1, Article lY. 

The total number of members at the present time is two hundred 
fid twenty-two (222). 

The total amount of money received during the past year is 
2,067, for all of which I hold the Treasurer's receipts. 

The total amount of assessment due the Association from delin- 

uent members is $502. 

Very respectfully, 

J. H. SETCHEL, Secretary, 
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On motion of Mr. Eeeler of the Flint & Pere Marquette Bailroad, the re- 
)rtt were received. 

PjUBBiDXHT Bbittok — ^The next'basiness in order would be the Report of 
e Committee on Locomotive Boiler Construction, bnt that committee has 
iled to make anj report as yet. Mr. Hayes, the chairman of the commit- 
ij not being present, we shall have to postpone the report for the pres- 
t The next business in order will be the Report of the Committee on the 
wntion and Management of Locomotive Boilers, including the Purifi- 
ion of Water. The report is in the hands of the Secretary, who will 
id it. 

3port of Committee on Operation and Management of 
Locomotive Boilers, Including Purification of Water. 

tkt Ameriean Bailway Master Mechaniet^ Association: 

OsNTLSMEN — In Submitting the following Report on the subject 

Boiler Incrustation and the Operation and Management of Loco- 
itiVB Boilefa^ including the Purification of Water, it would seem 
oper, first, in order to get at a clearer understanding of the subject 
d its difficulties, to make a brief review of former reports. 
Before doing so, however, jour Committee desire to saj that there 
probably no subject of more importance to railroad and manufac- 
iDg interests of the country than how to prevent the incrustation 
steam boilers. It not only causes great waste of fuel (estimated, 

understand, by French engineers at forty-five per cent, of the 
il amount consumed), but also by preventing the contact of the 
ter with the iron, causing the metal to become greatly overheated, 
i thus rapidly burn out, making frequent repairs necessary, 
ides inviting boiler explosions, which may arise, not only from 

weakening of the metal itself, but also from the fact that the 
rheated plates may cause the scale to crack and fall off, allowing 

water to come in contact with intensely heated surfaces, thereby 
idenly generating immense volumes of steam, which, being con- 
id, produce a concussion. According to the last annual re- 
t, fully twenty per cent, of the whole amount of fuel consumed 
^nsidered due to the effects of bad water and incrustation alone^ 
ich estimate is probably more nearly correct on roads in this 
mtry. 
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Your Committee, in their efforts to discover a remedy for this 
great evil, have heretofore been confined almost entirely to practical 
experiments and investigations, and if they failed to reach the 
desired object in this direction, it was more from the want of scientific 
knowledge than any lack of interest, as will be seen by reference to 
the last two reports to th*e Association. 

Your Committee were unable to obtain a copy of the first annual 
report in time for any comment. The second report has an expres- 
sion from twenty- three members of the Association, all varying more 
or less in their opinions as to the best method of preventing incrusta- 
tion. They had all experimented with powders, fluids, batteries, 
etc., but the majority looked upon all such nostrums with suspicion, 
believing them more or less injurious to boilers and dangerous auxil- 
iaries. 

This opinion is supported by the Committee, who seem unwilling 
to accept any of the so-called remedies which are thrown upon the 
market for this purpose, and conclude by recommending thorough 
and frequent washing as the best and most reliable cure. 

The third report on this subject consisted of a letter from one of 
the Committee, submitting briefly his own opinion, with little or no 
investigation of the matter. 

The fourth report contains a more general expression from mem-, 
bers of the Association, a large number of them giving their opin- 
ions and experience at length, which may be taken as the most reli- 
able information concerning some of the great difficulties and 
expense attending the use of waters which form scale in steam 
boilers. 

In this report, as well as in former ones, the use of " compounds " 
for removing incrustation is not recommended, the Committee 
believing the only effectual remedy being to purify the water before 
it is allowed to enter the boiler ; and they dwell at considerable 
length on various plans for the accomplishment of this purpose. 
For want of a trial of the plan suggested they were unable to arrive 
at any positive proof as to its efficacy or practicability, hence the 
subject was left unexplored as before. 

The fifth and last annual report enters into a long, detailed, and 
exhaustive statement as to the cost of purifying water by the process 
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of boiling, aBsaming from data, which may be seen in the report, that 
boiling under pressure would precipitate at least a portion of the im- 
parities contained in the water ; and, for want of something more relia- 
hie to offer, the Committee proceeded with an analysis of the subject 
before them, stating very clearly and quite accurately the expense 
atteoding the use of impure water in locomotive boilers, also com- 
parative cost of boiler repairs and the extra cost of fuel due to the 
above causes. 

The report as a whole, though it does not provide a remedy, con- 
tains some valuable information, and the discussion it provoked has 
led to the development of facts which might not have been reached 
had it been less suggestive. 

It will be seen from the beginning that the Committee have not 
departed from their first conclusions in reference to purifying the 
water before it is taken- into the boiler, and it was only with this 
object in view that they entered into the detail of the last report. 
In the coarse of the discussion before the Convention, it was stated 
tbat pare or distilled water was injurious to boilers, but we conclude 
from the remarks that they referred only to distilled sea water, for 
the reason that we know of no place where distilled water is used for 
this purpose except on ocean steamers, where it is said to be quite 
destructive to boilers. No positive reason was, however, assigned 
for the deteriorating effect of distilled (sea) water on iron, only that 
it was known to have been the result of the use of such water. 

The word '* pure '* in this case is based on the assumption that 
'oj water distilled or evaporated, and afterwards reconverted into 
Water, must necessarily be pure — which is a fact, perhaps, with fresh 
Water, but not so with sea water, as will be seen by reference to the 
fi)llowing analysis of both. 

Your Committee, desiring to obtain the facts in this case, procured, 
through the kindness of Mr. John Thompson, of the Eastern Rail- 
road, a specimen of sea water from a point near Minot's Ledge, off 
^Bay of Boston, and under the personal supervision of the Chair- 
^n of the Committee, several gallons of this water were carefully 
Evaporated, in an apparatus arranged for the purpose, and the vapor, 
Or steam, at a pressure of 60 pounds to the square inch, was con- 
ieosed or reconverted into water. A specimen of the distilled (sea 
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water was then sent to Prof. J. A. Sewall, of Normal UniTerntj, 
Ills., for analysis, and it was found to contain a portion of hydro- 
chloric acid, thus showing that, in the process of distilling or wi* 
densing the vapor of sea water, hydrochloric acid passes ofsr witk 
the steam, and is incorporated with the water nsed in boilers itiei; 
and whenever this water is used in connection with the distilled (an) 
water, it approaches more nearly the combination of cblarine g^ 
which is very destructive to metals. According to Chemistry, bj 
John A. Porter, M. A. M. D., <' Nascent chlorine, in its aetioi m 
the metals, is the most powerful agent known. Even the soUe 
metals yield to its power, and waste away in the liqnid whieh eoi- 
tains it. The term nascent signifies being born, or in the set of 
formation, or escape from a previous combination." *' All gasoitn 
most energetic in their action at the first moment of their septntioi 
from compounds which contain them, and, while they may bo »- 
garded as still retaining the solid form themselves, the suboofMit 
expansion into the gaseous form diminishes their energy." 

The process of condensation leaves, according to the follofiig 
analysis, only a trace of hydrochloric acid, which, in itself, ib ntr 
cicntly powerful to dissolve tin, iron, and other similar metals, as^ 
hence the rapid deterioration of boilers using distilled sea water. 

It has been asserted, and it is still believed by some, that diitilM 
fresh water is also injurious to boilers. Tour Committee, being 
somewhat in doubt as to the truth of this statement, were determiiM^ 
to ascertain the chemical properties of such water, and tbereby 
learn, if possible, its effect upon boilers. (Any water, whether port 
or not, will cause oxidation wherever it comes in contact witb tbe 
fibers of the iron, and the rapid corrosion of furrows adjacent to bp- 
joints may be due to this cause, as the constant alternate beodiag 
and rebending of the plates, by expansion and contraction, v*^ 
gradually loosen the texture of the metal, and expose it to theattaet 
of the water.) 

It was also desirable to have an analysis of water that had beei 
boiled under pressure. 

They accordingly took a specimen of water from the wells tbat 
supply the shops of the Hannibal & St. Joseph Bailroad, at HasDi* 
bal, and boiled it, under a pressure of fifteen pounds, for seven 
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ter which they allowed it twenty-four hours to cool and set- 
part of it was drawn o£f from the top without agitating the 
and a specimen preserved for analysis. A like quantity 
I from the wells at the same time, which was also retained 
ime purpose. Another specimen (No. 3) of the same water 
ise preserved, after heing distilled or rather condensed in 
sing apparatus now employed at the above shops for the 
of condensing the steam from the engine, and thus using 
over and over again for the supply of the boilers. This 
I was patented by Messrs. Covington & Draper, and after- 
sued, covering important improvements, by H. A. Towne. 
enser has been in constant use for nearly six months, and 
les fully eighty (80) per cent, of condensed water. With- 
er comment on the merits of this improvement, your Com- 
tuld call the attention of the Convention to the analysis of 
[4) specimens of water — No. 1, as taken from the wells in 
il state; No. 2, after being boiled as before described; No. 
tn from the condenser ; and No. 4, the distilled sea water : 

of Four Specimens of Water tent me hy H, A, Towne, 

Hannibal, Mo, 

No. 1. 

) sodium, 9.162 grains in a gallon, or .01553 per cent, 
te lime, 7.103 grains in a gallon, or .01203 per cent, 
te magnesia, 3.027 grains in a gallon, or .00513 per cent. 
i lime, alumina, lithia, a trace of each. 

I No. 2. 

» sodium. 9.087 grains in a gallon, or .01540 per cent 

te lime, 5.532 grains in a gallon, or .00937 per cent. 

te magnesia, 3.017 grains in a gallon, or .00511 per cent. 

i lime, a trace. 

k and lithia not songht or looked for ; probably a trace, as in No. 1. 

No. 3. 
:ide of iron, .321 grains in a gallon, or .00054 per cent. 



16 



No. 4. 

Examined only qaalitatiyely. I found hcl., or hjdrochlorie, add (itn«). 

I certify that the above analyses are correct. 

JOSEPH A. SEWALL^ M. D, 
Pr(^u»or ^ Chemutry, lUtnoU StaU Thimtith 
Normal, March 4, 1873. 

It will be observed that No. 1 oontains a large proportion of ehfe- 
ride sodium, carbonate lime, carbonate magnesia, etc. No. 2 mi* 
tains the same ingredients in slightly diminished qoantitiai, iti 
treatment having simply precipitated only an appreciable qiuitilj 
of carbonate lime, clearly showing that boiling alone, ander t pm* 
sure of fifteen (15) pounds to the sqnare inch, for a short length rf 
time, will not precipitate any considerable quantity of the imporitiei 
Hence we may conclude that boiling can not be made a praetiaiMi 
process of purifying water for steam boilers. According to At 
Chemistry before referred to : ^' Carbonate of lime dissolved is ctf* 
bonate water is again precipitated on boiling the solution. Thii ii 
owing to the escape of the acid. Incrustation in tea kettles inl 
steam boilers in limestone districts owe their origin to thesiDe 
cause. In some cases the crust is formed of gypsum or other eirtkj 
matter contained in the water. One method of avoiding this ineoi* 
venience in steam boilers is by the addition of a smaller boiler, u 
which the water is first heated and its sediment deposited." Froa 
the above it may be inferred that continuous boiling will preoipits^ 
carbonate of lime, etc., but the expense attending snchaproeei* 
would entirely preclude the possibiiity of its being praotidL i^ 
would seem, then, that the question as to the matter of porifyiBf 
water for steam boilers by the process of boiling may here be eoi- 
clusively settled. No. 3, the distilled water from the condeDier,ii 
per analysis, contains only a trace of sesquioxide of iron, the pre** 
ence of which may be owing to the probability that the condew 
water oxidizes, and dissolves a quantity of the iron to which it iitf' 
posed in passing through the steam pipes, cylinder of the eogu^ 
and condenser. But the small quantity of iron in the distilled mtfl 
can not be regarded particularly injurious to boilers ; on the eon 
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Erary, we see no reason why it should not be a benefit than other- 
wise. 

A brief description of the condenser and its advantages may not 
at this time be uninteresting. It is made of galvanized iron, of 
Bcrol] or coil shape, or any other form by which the largest amount 
of condensing surface may be obtained within a given capacity. 
The condenser is placed inside of a tub arranged to receive it, and 
connected by pipe with the exhaust from the engine, into which the 
exhaust steam passes and is condensed by means of a sufficient sup- 
ply of cold water surrounding the condenser, furnished through pipe 
D, and discharged from the top of the tub through pipe F Fy flow- 
bg back to the well or source of supply. If desired, the water may 
be allowed to flow through coil pipe ff within the heater, G^ Figure 
4; thence, through pipes arranged for warming buildings, od its 
eoane to the well. Figure 2 represents a tub containing the dis- 
tilled water, from which the boilers are supplied, first passing through 
pipe M into the heater or drum, G ; /thence it is forced into the 
boOers throngh pipe N by means of an ordinary feed-water pump. 
It will be seen that the condenser and lower tub, Figure 2, are con- 
Meted by means of a pipe, 0, through which the distilled water 
from the condenser passes to said tub. Pipe P, Figure 1, is a neces- 
Birj auxiliary, communicating the condenser with the open air (to 
piCTent back pressure on the engine), and which may be extended 
to any desired height to facilitate the condensing qualities of the ap- 
paratns. This pipe is, if desired, fitted with a valve, T, for the pur- 
pose of forcing the uncondensed exhaust down into* the lower tub 
through pipe O. Pipe R is used to make up the deficiency of feed 
water that may not be supplied by the condenser. Figure 3 repre- 
Mats the top or isometrical view of the tub and condensing appa- 
latai, showing its scroll shape, together with the connecting pipes as 
Ken in No. 1. 

The whole arrangement rests on suitable framework, as seen in the 
raoiog. 

There is combined in this improvement all the advantages of any 

eater in the matter of supplying the boilers with hot feed water, 

itidea furnishing from 80 to 90 per cent, of pure water, as shown 

the analysis of No. 3. (It is thought by some, as before stated, 
2 
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tbat absolutely pure water is iDJurious to boilers. It is quite picbi- 
ble, however, that their inferences are drawn from the deleteriom 
effects of distilled sea water, and not from any known resoltsfrom 
the use of distilled fresh water.) But if this should be true, die in- 
troduction of from 10 to 20 per cent, of the natural water would 
forestall any objection to the condenser on this score. 

This apparatus is only applicable to stationary and steambott «• 
gines, and, while it has thus far proven to be the best invention for 
this purpose we have ever seen, it does not obviate the diffioaltj ii 
this direction with the locomotive. The expense of oon verting witef 
into steam, and condensing It for locomotive use, at watering statioBi, 
would be entirely too great, and your Committee has quite exbaasted 
the subject in attempting to devise means for supplying looomotifB 
boilers with pure water by any mechanical appliances. Several b«b- 
bers of the Association recommend the storing of rain water in ra- 
ervoirs, while others do not believe it practicable on account of tk 
expense of such a practice. But in the absence of any other remedji 
or the probability of ever finding one, your Committee are iodised 
to favor it. 

By reference to the last report, it will be found that the ezpeoie 
to each locomotive (employed in most of the Middle and Weeten 
States) due to impure water and incrustation is more than S750 i 
year. We have not calculated the probable outlay attending tbe 
continued use of reservoirs, and it would be difficult to do so until 
some experiments have been made in that direction. ^Ir. C. T. 
Ham, formerly of the New York Central, stated in Convention W 
year that there were a number of them in use on that road, and tkej 
were giving good results. Surface water can be easily and cbeaplj 
stored by a proper arrangment of draining, and your Committee 
would recommend this plan of water supply, whenever it can be done, 
until a better way presents itself. 

In this connection, Mr. Reuben Wells, of the Jeffersonville, Mid* 
ison & Indianapolis Railroad, states that ^^ rain water should \^ 
gathered wherever it can be, and used as far as possible, and ifafff* 
ficient quantity can not bo had for a full supply, use the purest wiM 
that can be got to make up the deficiency. In this way, most lOidl 
could be supplied by bringing water from rivers and creeks at a 
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tasonable distance, and thus greatly improve the average quality 
sed in their engines at a comparatively small outlay. There may, 
' coarse, be sections of country where very little can be saved in 
lis manner, yet in many places it could be -done to great ad van - 

ge." 

This plan is entirely consistent, and, if not the very best, it is cer- 
linly the most feasible. Yet it is not without its objections. Sur- 
toe water, especially that of rivers and streams, is more or less im- 
regnated with lime and other salts of the earth, and during seasons 
r heavy rains and high water it is sometimes almost thick with mud, 
te ue of which causes boilers to foam, besides producing a forma- 
OQof incrustation in proportion to the amount of impurities con- 
lined in the water. 

Hr. Elliott, of the Ohio & Mississippi, thinks this difficulty might 
B obmted ** by placing a sufficient number of settling tubs at each 
oiat, and arrange to draw the water into tenders without taking the 
iiidwithit." 

Bat this arrangement would involve quite an expenditure in the 
17 of extra tubs and frost-proof buildings, which would be an ob- 
etion. What we need is strictly pure rain water, gathered in water - 
ght reservoirs. But a question of expense is here again presented, 
Uch at first sight would seem to prevent the introduction of such 
B extensive work. Yet, if the general average rainfall was equal 
> tliat in the State of Missouri, a hope might be entertained of the 
100688 of such an arrangement. The rainfall in Missouri, according 
' ^'Campbeirs New Atlas of Missouri,'' is, highest, 68 inches; 
test, 26, and average, 41. The average being 41 inches, it would 
^7 require a reservoir the size of an acre, 16 to 18 feet deep, every 
renty miles,'4iaving a roof or sloping surface of three (3) acres 
tding to it, to supply the heaviest traffic — twenty engines, or ten 
tins a day each way. One engine, according to the last annual re- 
ttt, will consume 1,039,500 gallons of water, running 31,200 miles 
7ear, equal to 20,790.000 gallons for twenty engines. The four 
K8 of surface, or one reservoir, would catch 4,573,810 gallons, and 
e sooh reservoirs will contain 22,869,000 gallons, or more than 
mgh to supply the whole number of engines. If this plan should 
found practicable, the reservoir could be placed on high ground, 
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so as to supply from the bottom, a water crane, placed at tbe loweit 
point in the track from which the tenders of the engines eosld be 
filled, thus doing away with all wells, tabs, buildings, pumps, libor, 
etc., attending the present cost of water supply. At all eventB, a 
large amount of rain water can be easily gathered in ordinary poKli, 
and if scraped out to a clay bottom, and the banks protected fron 
washing and other disturbances, we would have a very ezeelleDtipal- 
ity of water, comparatiyely free from mud and mineral impuritiei. 

Your Committee would again earnestly recommend the use of nil 
and surface water wherever it can be gathered, and they believe it to 
be the only practical way of getting over the diffionlty. Stiietlj 
pure rain water will soften incrustation if used ezcluaively Ibr I0V- 
eral days, and if its use be continued for sixty days, we htie M 
doubt it would remove the scale of six months' or a year's aeeoat- 
lation. We have not yet experimented sufficiently to determine pos- 
itively the effect of this treatment on hard mineral scale, bot ve 
trust by another year this point will be settled, when we shall iw 
" boiler compounds " falling from the clouds, and within the reaek 
of all. 

Our experience with the " mud drum " has been too limited to 
know its merits. We think, however, it is a benefit in keeping the 
cylinder part of the boiler free from mud and other floating imptiri* 
ties, providing they are properly used. They should be fitted with 
a blow-off cock, under the control of the engineer, which should i* 
opened two or three times every one hundred miles, and it tiiDtf 
when the engine is subjected to its maximum pressure, thna p^ 
ducing, by the force of the steam and water passing through the 
cock, an eddy that will take with it any loose sediment within iti 
reach. 

From our own experience, we do not consider wash holee in the 
sides of the boilers, for the purpose of washing off crown sheets, of 
sufficient practical value to recommend them. 

We believe the subject is now pretty well defined, and its ftitwe 
development will depend more upon the disposition of railway com- 
panies to carry out the experiments suggested in the way of storini 
rain and surface water than upon the efforts of any individual or pri- 
vate corporation. 
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as been the aim of the Committee, in their investigations of 
bject, to deal only with facts, being partioolarlj careful not to 
nend anything which in their judgment involves a doubt. It 
8 yet to be proven how nearly they have come to a solution of 
esUon, and until something more definite is reached touching 
he above allusions, we apprehend we shall be no wiser in this 
on. 

onclusion, your Committee desire to express their appreciation 
valuable services rendered by Prof. J. A. Sewall, in the 
) labor attending the several analyses made by him. And they 
also extend their thanks to the superintendents who have 
furnished him passes, in consideration of such services for 
lefit of the Association as well as railroad companies gener- 

Respectfully, 

H. A. TOWNE, 
H, <& St. Joe R. R. 

A. H. De CLBRCQ, 
T,y JR. els W, R, R, 

HAERY ELLIOT, 
0, <& M, R. R. 

lotion, the following letter was read with the report : 

Enqinberinq Office of Walton W. Evans, 

New Yokk, May 13, 1873. 

TowNE, Eaq,j and otherSf CammiUee of the MaHer Meehanics* As&acia- 
ippoinied to examine into and report on the Evils of BoiUr Inenutation : 

(TLXMEN — I must apologize for not sooner sending to you an- 
te the questions asked in your circular. I believe, with you, 
le most effectual remedy will be to. purify the water before it 
ito the boiler. I am glad to see this subject taken up by your 
ation, as it is one of vast importance. The use of impure 
bas been the cause of much railway expenditure, and no doubt 
en at the bottom of many terrible accidents. The question is 
ly philosophic and chemical one, and should be so considered 
istigating it. I will with pleasure give you my views and expe- 
with bad water, but it is for learned and able chemists to say 



Committee, 
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what is the best and most ecooomical method to adopt of ridiing 
water of its imparities. This should be done at the expense of ^ 
railway companies, and I have no doubt that they would save a large 
sum every year by appointing a body of eminent chemists to exam- 
ine the subject and report on it, after having investigated prac- 
tically the merits of all methods and ways of purifying water. Sneh 
an investigation will cost money and take time, but for every dollar 
expended in this way the return will be a hundred fold or more. 

The impurities in water, as regards their action in locomotin 
boilers, should be classed under two heads — those that create iDcna- 
tations and those that create priming or foaming. The former are 
due to the existence of carbonates and sulphates of lime, chiefly the 
latter. The priming is occasioned chiefly by the existence of eUo- 
rides ; but priming takes place sometimes with water that is terj 
pure. Priming, in these cases, has never been satisfactorily ac- 
counted for. Having had much trouble with water, and finding that 
the engines on the London & North-western Railway, of England, 
could not use the water from a well at Camdentown, sunk throngli . 
the London clay, on account of priming, I procured some and had it 
analyzed by Prof. Hoffman. It had only 6J grains of impurities io 
an imperial gallon of 70,000 grains. Eobt. Stephenson, the en 
gineer of the railway, afterward showed me an analysis of thiflwater 
giving the same result, and yet this water, nearly as pure as thcCro* 
ton water of this city, could not be used in their engines. 

1 will take up your questions and answer them seriatem: 

1. I am not in charge of any railway, but, as I take much inter- 
est in this matter, I beg to offer some remarks. 

1 know of very few stations where the purification can not be ef* 
fected on the spot, by heat or by chemicals, the carbonate and lol' 
phate of lime being the chief impurities to get rid of. It lemaiitf 
with each railway to find out by experiment which is the cbeapeft 
method. Distilling water carefully gets rid of nearly all the imp«r>' 
tics, but this is an expensive process. To precipitate the carbonate 
and sulphates, by the use of heat, to drive off in gas the acids that 
hold the impurities in solution appears to be a good method, bv^ 
how perfect it is I can not say. Chemists can easily solve this qtu^ 
^on. Clarke's process of precipitating carbonate of lime bj patting 
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)re lime in is a beautiful and most perfect process, easily demon- 
ited and proved. How far any similar process may be made to 
rk with sulphates I am not learned enough in chemistry to say. 
le chlorides can not be precipitated, but they never make incrusta- 

08. 

Hy attention was some time since called to the invention of a very 
irer young machinist that I sent to South America. His invention 
8 an apparatus for manufacturing salt by revolving heated cylin- 
ra in salt Water, the cylinders being heated by steam passed 
rough the shaft on which they revolved. The salt, leaving the 
lorine which held it in solution, attaches itself to the cylinder, 
lich is part in and part out of water, and is cut off by a knife 
len it gets to a proper place. This machine is in practical use, I 
deratand, at Syracuse. The inventor tells me he can take sugar, 
lime, or any other salt out of water that is held in solution, and 
tYe it chemically pure. This I doubt, but the apparatus is worthy 
consideration. It struck me that if the inventor could do what 
said he had done, or something near to it, it would be found a 
eap and ready method to purify water for engines. 
I have found very perfect results in the south of Peru, where the 
•ter was bad, by using Dantie*s process, which is to beat the water, 
d mix with it a small quantity of the hydrate of barytes. What 
B chemical reaction was I can not say, but the result was perfect. 
) scale ever took place, the inside surfaces were smooth, and in a 
iasnre slippery. This process is English. It poisons the water 
r drinking purposes. 

Od the west coast of South America, where I have been long con- 
cted with the railways, we had many and serious difficulties with 
B water. The only water they have for 2,000 miles is that from 
)Ited snow in the mountains, which, on its way to the sea, picks up 
manner of impurity, so that much of it is not fit to go in a boiler. 
' some points there is no water but the sea water. This has to be 
(tilled, at much expense, with coal brought from England. 
In 1852, 1 distilled, at Caldera, all the water used on the Copiopo 
ilway. At Iqueque, in Peru, they now distill all they use. At 
iea I used the hydrate of barytes. At Mollendo the water was 
tilled for the Araquipa Bailway, but now they are laying an eight- 
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inch pipe the entire distance of the railway, 107 miles, to brm.D 
water from the city of Araquipa, 7,550 feet above the aea. At CT- 1 
dera the water had 370 grains of impurities in 70,000.. liacl 
this was chloride of soda (common salt) which could not be preci 
tated. 

2. It is practicable to store rain water in reservoirs, and there 
but few places where reservoirs can not be easily and cheaply b' 
and filled with rain water, even when the rainfall is less than 
inches. The whole of Central India, where the rainfall is from 6 
7 inches in three months, depends for its crops and the very 
ence of its people on water stored in reservoirs called tanks, m,^ 
of which are as large as lakes. I have recently seen the maps oT tj 
storage reservoirs of India. They are truly wonderful evidenctti^ ( 
human industry, the province of Mysore having over 30,000 of iBxen 
storage reservoirs. 

3. Kain water, as it falls from the heavens, is pretty nearly pun 
water, and is no doubt first-class water to use in engines. There cm 
be no scale resulting from its use. It does not require to be filtered, 
unless it has been allowed to pick up organic matter after it ftll 
Inorganic matter, if in its mineral condition, will precipitate itself. 
Inorganic matter in solution can not be filtered out; it must be re- 
moved by heat or chemicals. 

4. Distilled water ought not to be injurious to boilers; if it is 
so, it must result, I think, from its being deprived of its power to 
hold air or get air, or carbonic acid gas, which gives to water a cer- 
tain life. Then, again, distilled water may be impregnated with a 
poison, or injurious matter, from the apparatus in which it was <ii^ 
tilled. 

5. Distilled salt water, if any more injurious to a boiler than dis- 
tilled fresh water, must be the result of poor distillation, some of th^ 
salts being carried over with the steam, salt water being more liable 
to prime than fresh water. 

6. The chemical properties of distilled sea water ought to be tli0 
same as pure water, which is a chemical compound, and consists of 
7 parts of oxygen and 1 part of hydrogen ; but, as it is very di*' 
cult to distill water on a small scale and get it chemically pure, it ^ 
almost impossible to do it on a large scale, some of the impuiiti^ 
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ig carried over into the condenser in other forms than that of 
s vapor. Thb being the case, the water distilled from the sea in 
Qtity b liable to have in it some of all the imparities of sea 
sr, which areN^ny, the chief being lime, magnesia, soda, snl- 
ric acid, and mnriatic acid. 

. Boiling the water, and driving off the carbonic acid and snl- 
ric acid in the form of gas, which holds the carbonates and sui- 
tes in solution, will result, if thoroughly done, in precipitating 
e of the impurities — all that form scale — but not those that oc- 
Dii priming. Chloride of soda (common salt) will not be precipi- 
d UDtil the evaporation has reduced the water beyond the point 
ataration, and then only that portion that can not be held. A 
itical trial of this boiling method would be important to try, but 
lould be done under the eye of an experienced and able chemist, 
I could thoroughly investigate the results and report on them. I 
Id name Dr. Chandler, of the '^ School of Mines," as the most 
potent man for this purpose that I know of, he having examined 
reported on the waters of the New York Central Railway some 
n since. 

. I have no practical knowledge of the mud drum. Many, if not 
of your members know much more of the practical benefit of 
than I do. 

I am, gentl^en, your obedient servant, 

W. W. EVANS, 
Associate Member M. M, Assn, 

^ 8. I beg to inform the Association, through you, that we are 
oiDg our American built locomotives in Peru, on the Pimo Rail- 
', over the summit of the Cordilleras, 14,600 feet above tho level 
be sea, and that the engines are working at that great height 
1 marked success. 

would also state that we are cutting a tunnel for the Oroya Rail- 
(another road that is to cross the Cordilleras), the floor of which 
lel is 15,722 above the sea, and that we expect to have our en- 
s up to the mouth of this tunnel in a short time, and the tunnel, 
}h is 3,700 feet long, completed in one year. 

W. W. E. 
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Mr. Keeler, Flint & Pere Marqaette Railroad — ^I more the report md 
letters be received and the Committee oontinaed. 

Carried. 

Mr. Coleman Sellers, of Philadelphia — Mr. Preaident, at thelaitaMCt* 
ing of this Association, in Boston, when the report of the Yerj able oobbuI- 
tee on this subject was presented, it was I who first mentioned the effect of 
pure water upon the boilers of ocean steamers. Since that time I htfo hid 
frequent conversations with persons who haye been ooDatmcting snrftoe t» 
densers. I asked them the question, what caused the deterioration in the 
boilers of ocean steamers, as far as they oould judge from their experinet 
with ocean boilers. They informed me it was caused, in great part, faj u 
acid generated by the press in the boilers when the surface oondensen an is 
operation. I think there is no doubt that the deterioration in ocean boikn 
is due to the pure water — to the acid created in the production of thit pon 
water from sea water, which passes over the iron in the distillation ind 
weakens the material. I have had the planning of chemical laboratorii^ 
and, in conversation with persons connected with such works, have gath- 
ered a good deal of information about the accumulation of acids in witerl^ 
the process of distillation. Iron tanks are not used at all in such diitiUi* 
tions, the aflSnity between pure water and iron being such that they niK go 
together, thereby making the distillation useless. Extracting the subitiiioi 
of the iron in this way must necessarily weaken the vessel ; and so it iiwdh 
the use of distilled sea water on ocean steamers. The importance of thii 
snbject varieB in difierent sections of the country, however, according to the 
circumstances with which operators have to contend. Thus, people who tfe 
in Penn»ylvania have very little interest in the subject of incrustatioo; their 
desire is to obtain some means of formin^i: slight incrustation. In those lee- 
tions of the country where pure water, whether rain or obtained by diatill** 
tion, is used, the deleterious effects of the water may be overcome by thew* 
dition of ordinary water to the quantity. 

Mr. J. O. D. Lillet, of Indianapolis — Mr. President, I regard thiiieooe 
of the most important questions that can come before the Convention, end 1 
do not think we can make it any too strong. I, for one, think the Committer 
should be increased, and would move you that Mr. Sellers, of Philadelphi»i 
and Mr. Peeples, of the Central Railroad of New Jersey, be added to the 
Committee. 

Mr. Sbtchel, Little Miami Railroad — Mr. President, this is a qaeiti<)0 
which must interest, and deeply interest, every Master Mechanic whoie 
privilege it has been to examine the condition of old boilers, and see the Ti^ 
accumulation of scale they contract from the use of impure water. ^ 
subject, I think, has been very fully investigated by the Committee, espedillT 
by the able Chairman of the Committee, Mr. Towne. I think we can all Mf 
to^ay that this evil is very much on the decrease, and I think that the 



Master Mechanics' Association may take to itself the credit for this fact. 
The principal difficulty has been that railroad companies have built their 
water tanks where they could get water cheapest, instead of where they 
eonid get it of the best quality for boiler consumption. Hence, in construct- 
ing railroads, rivers of soft water would be passed, and the water taken from 
ipringg where sufficient head could be obtained for the water to flow into the 
tank without the labor and expense of pumping. In the early days of rail- 
rotdiog, many, I suppose, did this without dreaming of the difference be- 
tween the use of hard and soft water. Master Mechanics, and other similar 
bodies, haye agitated the subject until railroad companies haye been forced 
to Bee their error, and now the old tanks of hard spring water are fast disap- 
pearing, and giying place to new tanks for soft, and reseryoirs for surface 
water. It seems to me that the Committee haye arrived at a very practical 
eondiisioii — that the only remedy for this rapid accumulation of incrusta- 
tion in boilers is for railroads first to make use of the natural means for ob- 
taining pure water on their lines. "When this is done, there will be but little 
iaenietalion compared with what there is now. We had a great deal of 
tiooble with our boilers and flues before the introduction of soft water, but 
unoe we get the most of our water from rivers the trouble is slight. We 
don't have as much scale in a year now as we formerly had in three or four 
OKMiths. I think the only rational conclusion is that water from streams, 
uidrar&oe water gathered in reservoirs, is the greatest preventive of incrus- 
tttion, and should be used by all roads when it is possible ; and I would like 
to lee a resolution adopted by this Convention giving that as the opinion of 
tbe Aaaociation. 

Hr. W. Woodcock, Central Bailroad of New Jersey —Mr. President, I have 
KiTon the subject of the formation of scale in boilers considerable attention, 
^d liave brought along with me, for exhibition to the members here, a piece 
of boiler which I took out of one of our'engines a short time ago. You can 
*^ it is almost destroyed by scale. There were other boilers similarly 
^«cted by the use of hard water, as I believe, but this will serve as a 
■ample. 

Hr. QoBMAS, Toledo, Wabash & Western Bailroad— I coincide with the 
^ewBof Mr. Setchel. My experience has been about like his. We were using 
^ Sreat deal of hard water on our road, and, seeing what an expense it was in 
tbe care of engine boilers, fuel, etc., we tried the experiment of surface water 
^ fieservoirs. Since then there has been a great change for the better, 
'^ not accumulating anything like it formerly did. 

Mr. Hasby Elliott, Ohio & Mississippi Railroad— Mr. President, it 
^oold better answer the purpose, I think, to appoint a new committee alto- 
Cttber. I know that that is Mr. Towne's feeling. The Committee has con- 
sidered the subject for some time without coming to any definite conclusion, 
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and a new committee might take another yiew of the ^matter and bring op 
something that might not be likelj to come from the old Committee. 

Mr. Keelbr, Flint & Pere Marquette Railroad— I think the old Gomaut- 
tee had better Be continued, with the additions proposed. Ue old Gouuul* 
tee is certainly more familiar with the subject, and are more capable of fit- 
ting information than any new committee that ooald be appcmited. 

Mr. Lilley's motion was carried. 

The Pbesidemt— I would state that I haye received a commonioilioB 
from Mr. Towiie, stating that Prof. J. A. Bewail had rendered the Amooi^ 
tion a good deal of seryioe in the analysis of water sent to him from the n^ 
rious roads, and that he (Mr. Towne) would like to have a resolatioB puN^ 
by the Convention which the Secretary will read. 

The Secretary read the following : 

" BeMlved, That this Convention do fully appreciate the valuable lemeii 
rendered by Prof. J. A. Sewall in the tedious labor attending the MTtnl 
analyses of water made by him, as stated by the Committee on the soljeetof 
Boiler Incrustation and the Purification of Water, and they would eilcn^ 
their sincere thanks for the special interest manifested by him ia a woffc M 
important to this Association." 

The resolution was adopted. 

Mr. Glass, Allegheny Valley Railroad— Mr. President, I move thtt Kr. 
Towne be reimbursed for the amount expended by him in getting upthin** 
port. 

Mr. LiLLEY, of Indianapolis — In connection with this resolution, which I 
trust will be adopted, I would like to urge upon the Master Mediania' Af- 
sociation the importance of not restricting their committees too closel^fo 
far as the expenditure of money is concerned, in the investigation of lOT 
subject given to them for consideration. They ought to go into thar iB- 
quires feeling that the Association will bear them out in any expense thef 
may incur that is necessary for the prosecution of their inveetigatioD. I' 
they have not that assurance, the item of expense might deter them fros 
carrying their inquiries to the extent we would wish. I hope the preoedeol 
established to-day of paying the expenses of all necessary scientific inqoirii' 
that may be conducted by our committees will be carried out. 

Mr. Fry, Grand Trunk Railroad of Canada— Mr. President, I am in ^ 
vor of paying the bill, and whatever other expense the Committee nuyhftT* 
gone to ; but, Mr. President, I would suggest that the Committee empioT 
some thoroughly educated chemist, at some reasonable fiigure, to m*^ 
analyses of all specimens of water that may be sent to them from thenriom 
railroads. There are a good many of the members of the Associatioa vbo 
are not near a reliable chemist, and can not, therefore, have tests of vater 
made when they want them. By the adoption of the suggestion I hate 
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iide, we would haye a recognized authority on sach matters, we would have 
he work done cheaper than we can bj giTing it out by jobs, and would all 
now just where to send our samples. I think that would be better than to 
llow committees to go to an expense of three or four hundred dollars for 
be iDsljsis of water all over the country. 

Mr. Eddy, Boston & Albany Bailroad — Mr. President, it seems to me that 
re are going into things rather largely, considering what funds we have or 
rhat we are likely to have. Fifty or seventy-five dollars for what has been 
one is all right enough, but, when it comes to authorizing a committee to 
pend three or four hundred dollars for we don't know what, I think we are 
«ttiDg beyond ourselves. I don't think that, under present circumstances, 
be Association should leave any such loop-hole. I think, in passing the 
ther resolution, we are establishing a precedent which it would be better to 
M in operation before we go further on this line. 

Mr. Kbxubb, Flint & Pere Marquette Bailroad — I would move, as an 
mendment, Mr. President, that the various railroads sending specimens of 
Iter for analysis pay the expense of the operation themselves. 
Mr. Fry, Grand Trunk Railroad — ^That was my intention, Mr. President. 
I7 idea was to have the Master Mechanic of any road send specimens of 
ater which he desired to have analyzed to this Committee, the Committee 
)haye the wprk done by the chemist whom they employ, and the expense 
> be borne by the railroad company from whose line the specimen is sent. K 
lat was not understood when I made my motion, I accept the gentleman's 
mendment. 

Mr. Bbowh, Erie Railroad— Mr. President, that is the way the thing 
lonld be done, I think. There certainly is no railroad in the country which 
oold not cheerfully bear the expense of an analysis of the water on its line 
ioommended by its Master Mechanic. 

The Pbxsident — The motion is, gentlemen, that the Committee be re- 
Dcsted to appoint one of its members to receive from any member of the 
•*iociation such specimens of water as he may require to be analyzed, to 
* have it tested by some competent chemist, and return the analysis to the 
(alter Mechanic sending it, the test to be made at the expense of the com- 
Uiy with which the Master Mechanic is connected. 

Mr. Eddy, Boston & Albany Bailroad — Mr. President, it would doubtless 
) a great satisfaction to our men in Boston to know that they can send water 
V analysis out to Omaha, or Chicago, or somewhere else. Possibly, though, 
lej might think there were chemists nearer home who could do the job just 
well. I think the railroads should select their own chemists to analyze 
eir water at their own expense. 
The motion, being put to a vote, was carried. 

Mr. HuDBOH, Bodgers' Locomotive Works — Mr. President, as this is a 
ry important subject, and we can not learn too much about it, I would sug- 
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gest that when they semd water for analysis that the chemist ascertain the e 
feet of the water distilled from it on di£Ferent kinds of boiler iron b whk 
the distilled water is used. In Peru, Chilli, and some other of those Soot 
American countries, where it doesn't rain for six months sometimes, perhi] 
a year, they have to distill all their water. As to the precise effect of tl 
distilled water on iron, I am not informed, but I understand is moitii 
jurious. 

Ma. Setchel, Little Miami Railroad — If it would properly come andi 
this head, I beg leave to offer the following resolution. It seems to me tb 
it should hardly be left to to the Committee to incur any expense thej nu 
think best, because they may not always know the financial condition of tl 
Association, and it is always best to keep within our income : 

** BeBolved, That no expense shall be incurred by oommitteea except bftl 
unanimous consent of the Gheneral Supervisory Committee, given in writii 
to the chairman of said committee, stating the amount to be expended." 

The resolution was adopted. 

Mr. Setchel, Little Miami Railroad — Mr. President, if no one elae d 
sires to say anything on the subject of incrustation, I move the diicuHC 
be closed. 

Carried. 

Mr. Chapman, from the Committee on Correspondence, submitted the fe 
lowing report : 

Beport of Committee on CorreBpondenoe. 

May, 1873. 

To the Members of the American Railway Master Meehania^ AsModaium: 

We, the Committee on Invitations, beg leave to report the fo 
lowing : 

Tuesday — Excursion by steamer to Annapolis, to visit Nivi 
School, old State House, etc. Leave Light Street Wharf, foot ( 
Light street, at 1:30 P. M. this day. 

Wednesday — Carriage drive to Druid Hill Park. Leave hotel i 
4 P.M. 

Thursday — Excursion by train from Camden depot, leaving Jkh 
3:50 P. M. for Baltimore & Ohio Work Shops, at Meant Clair. 

Friday — Excursion by train, Baltimore & Ohio Railroad, to Wd 
ington, as soon after 8 A. M. as possible. 

The Committee regret that the invitation from New York can n 
be accepted in the form presented, but, understanding from the del 
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tioD sent from New Yorkx that the date can be changed, we there- 
's recommend that the invitation be accepted as follows for 

Saturday — Members leave Baltimore about 8 A. M. Saturday for 
tw Tork. On arrival, carriage drive through Central Park, and 
nqnet at St. Nicholas Hotel at 8 P. M. of the same evening. 

The following invitations are recommended to be very respectfully 
slined, with regret, on account of the impracticability of accept- 
; them : 

Udioii Railroad Company, visit to tunnel, etc. 
CaDton Company, of Baltimore, in respect to land, etc. 
J. H. Du Barry, Esq., Vice-President of the B. & P. Railroad, 
aD excursion to Gettysburg, etc. 

N. E. CHAPMAN, 

Chairman of Committee. 

nie report was accepted. 

^.'Baowir, Erie Railroad — I would like to inquire of the Committee 

'^er it is expedient to take an excursion to Gettysburg ? How far is 

ttjsbarg from here ? 

tfr. Flthn, Western & Atlantic Railroad— The Committee was informed 

it it is seyenty-five miles, and as a visit there would consume the best part 

ft day, and there are many members who have never been to Washington, 

) Committee thought we had better go to Washington than Gettysburg. 

' can go to Washington in fifty minutes, while it will take us a whole day 

make the trip to Gettysburg and back, if we want to see anything while 
re. 

^t. Brown, Erie Railroad — I move that we substitute a visit to Gettys- 

t on Thursday for the ride to Druid Hill Park, that is if the visit can be 

de in one day. 

Motion withdrawn. 

(r. MoBBis Sellebs, of Pittsburgh — Mr. President, I would suggest 

t as there are many members who would like to visit Gettysburg, that we 

^ New York on Saturday by the way of Harrisburg and Philadelphia, 

ich will give us an opportunity to stop off and visit Gettysburg. That 

ingement would put us in New York Saturday evening in time for the 

qnet, and would only take out of the programme the ride through Cen- 

Park. 

It, Bbowk, Erie Railroad — I move that we hold a night session of the 

rentton that we may have a day for a visit to Gettysburg. 

r. Setchel, Little Miami Railroa ' — It seems to me that we should not 
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go out of the general order of bnsinees to partake of anj banqael, go on to 
excursion, nor make any engagement if the boiinesB of the AaaociatioD 
going to Buffer thereby. I am entirely opposed to making the oocaaion oft! 
assembling of our Conyention the time for any pleasure or recreatioa whi 
eyer that will detract from the good of the Association. [Applause.] I thin 
Mr. President, that it will be readily seen that it will be an imposnbililj 
get a full attendance here in the eyening ; besides we can best do our bu 
ness in the daytime. It seems to me that we should adopt the msxu 
** Business first and pleasure afterwards." 

Mr. Morris Sellers, of Pittsburgh — Mr. President, there is no one w1 
will indor8e Mr. Setchel's remarks more readily than I. " Basine» fint ti 
pleasure afterwards," say I, too. I only made the suggestion that we go 
New York by the way of Harrisburg, in order to stop at Gettysburg, been 
a number of members haye expressed a desire to see the place. On 8iti 
day our business will be oyer, and the arrangement I haye suggested cm 
no way interfere with the transaction of what we haye to do in GonTentio 

Mr. Flynn, Western & Atlantic Railroad— I will state, Mr. Preada 
that nothing would afford me greater pleasure than a yisit to GettyRboif. 
would take more pleasure in going there than in going to Washington, b 
cause I haye seen the Capital before. But the Committee had to take is 
consideration what was best to do under the circumstancet. Oor onlyolji 
in making the report we haye was to giye satisfaction to the members. ^ 
have done what we thought best. A committee of our New York frie» 
has kindly been sent here, inyiting us to that city, and when we ni<i ^ 
could not very well go there on Friday, as they had arranged, they ehce 
fully said they would make the change to Saturday to suit our yiews. Tb< 
propose to leave here at 8 or half past 8 o'clock in the morning, to arrife 
New York early in the afternoon, when carriages will be in waiting to tii 
us on a ride through Central Park, returning to the city in time for thebu 
quet. I think it would be difficult for Mr. Sellers to get to New York tf 
stop at Gettysburg, as he proposes. 

Mr. Keeler, Flint & Pere Marquette Railroad — I move, as a whitittf 
for the motion before the Convention, that the report of ihe Conunittc*! 
adopted as presented. 

By consent, Mr. Brown, Erie Railroad, withdrew his motion. 

Mr. Sellers, of Pittsburgh — Then I move, Mr. President, that we go * 
New York by the way of Harris burg, on Saturday, stopping^ at Qettyihi'l 
The transportation will be the same. 

Mr. Robinson, Great Western Railroad, Canada — I do not think theft 
any necessity for a clashing of views on this arrangement. It may be iD*( 
a matter of convenience altogether. Many of the members wish to go 
Gettysburg; if they can do so, let them go to New York by that roo' 
Others prefer to get to New York in time to see Central Park ; let them 
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to New York direct. There is no reason that I can see why both parties 
should not be accommodated. 

Mr. Lelly, of Indianapolis — ^I think there are many members here who 
doobt the feasibility of winding up our Convention with a banquet at New 
York on Saturday night. I have heard a good many members say that they 
▼ill not go to the banquet. The railroad men of the country are looking at 
OS pretty doeely, and if our conduct is such as to give the impression that 
we are acting unbecoming, I do not think our labors will be appreciated. 
We do not meet here to have a good time, feasting, going on excursions, and 
all tliat sort of thing, but for the transaction of business, for the considera- 
tioD of important subjects, and for the purpose of adding to our slock of in- 
formation. Now, some of the members seem to be wanting to get to New 
York in time for that banquet. The banquet is the objective point all the 
time. I doubt the propriety of our going there at all, but I am a democrat, 
and will give way to the majority if I 'm outvoted. I hope, though, we will 
not let either New York or the banquet trouble us until we get through with 
the Convention. 

Mr. Flyiw, Western & Atlanta Bailroad — Mr. President, I would state, 
in regard to the banquet spoken of, that our New York friends have 
ttnoged it for us at considerable trouble and expense, and have sent a com- 
mittee to see U8 safely there. They have postponed the banquet until Sat- 
urday evening to meet our views, and not to go there now would be treating 
Hew York rather shabbily. 

Mr. Lilly, of Indianapolis — Mr. President, I do not want to hurt any- 
hody's feelings, bat it does seem to me that the great anxiety to get to this 
banquet is a little unbecoming to the Association. We are in Baltimore 
Bow, not New York, and if we have leisure time to spend in the enjoyment 
of hospitalities that may be tendered, let us give Baltimore the preference. 

Mr. Bellebs, of Pittsburgh — Mr. President, I don't believe anybody who 
^WB anything about the Master Mechanics' Association thinks we meet to 
*pree or have a good time generally. I do not approve of indulging in any 
exoeases whatever, but when the Convention assembles and when our busi- 
B^ is over hospitalities are kindly extended to us, I do not think we are 
"^rificing a particle of honor or dignity in accepting them in the spirit in 
^hich they are offered. 

Mr. BoBiHBOK, Great Western Railroad — As a member of the Committee, 
Iwonld say that the Committee were in doubt as to the feeling of the Con- 
vention on the proposed trip to N9>f York, and I am glad that this discus- 
Bon has taken place. As our New York friends have prepared everything 
for oar entertainment on Saturday, we thought it would be treating them 
(h'ghtingly to report against accepting their invitation, and yet we knew that 
lome members of the Association were opposed to the banquet. I would 

3 
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recommend that the Committee take Saturday's operations in its own bindi 
altogether. 

The motion of Morris Sellers to proceed to New York by way of Qettyibarg 
on Saturday was carried. 

Mr. DuRGiN, of Pittsburgh— I would suggest, Mr. President, that theie ii 
nothing obligatory in this matter. All those who want to go to New York 
and to the banquet can do so, and those who want to go home from here cui 
do so. 

Mr. Forney, Bail road Gazette — I would like to state, Mr. Prerident, thit 
a Committee on Premiums to be given for the best drawing on certain nb' 
jects, at our last meeting, was appointed, and if any of the members hiTe 
drawings to enter for the premiums, if they will place them in the handi of 
the Committee they will be duly considered. 

The President — The members will please bear in mind Mr. Fomer*! le- 
marks. The next business in order will be the reading of the report of the 
Committee on the Comparative Value of Anthracite and Bituminous Goel 
and Wood for Generating Steam in Locomotives. 

Beport of Committee on the Comparatiye Value of Anthndti 
and Bituminous Coal and Wood for Generating Statin i& 
Locomotives. 

To the American Railway Master Mechanics* Association: 

Gentlemen — Your Committee on the Comparative Value of An- 
thracite Coal, Bituminous Coal, and Wood for Generating Steam in 
Locomotives have received nioeteen replies to their circular of qu*** 
tions on this subject ; seventeen of these are from Railroad Utfter 
Mechanics, and two from gentlemen who do not now represent aoj 
railroad. The information furnished therein, as a rale, is so meager 
and incomplete as to prevent our making a report therefrom that wiH 
be of interest to the Association. 

It is necessary, in order to compile a reliable report on thifl sub- 
ject, that all the questions in tabular form, as per circular, with lef- 
erence to the kind of fuel burned be answered, namely : 

Average cost of fuel placed on tender. 

Average number of gross tons of freight, or average nnmber of 
passenger cars hauled by one engine. 

Average cost per mile for any given weight of freight tniii| oi 
number of passenger cars hauled. 
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In the replies received, some have stated the cost per mile for fiiel, 
and have omitted the cost of the fuel placed on the tender. Others, 
again, have answered hoth these questions, hut have omitted the 
weight of freight trains or number of passenger cars hauled, and a 
few merely state the kind of fuel they use, and give no data. 

Almost all the roads from which we have received replies burn bi- 
tuminous coal and wood, and a large majority of these prefer tvoodj 
both for economy of repairs of furnace, etc., and the cleanliness and 
comfort to passengers ; a few have a preference for bituminous coal 
over wood on account of the danger (with wood-burning engines) 
from the sparks to wooden structures on line of railroad ; and, as 
regards the comfort of passengers, one replies that the objection to 
bituminous coal is entirely obviated by using the "Jauriet Fire 
Box." 

With reference to the advisability of paying more for one kind of 
'nel for passenger service especially, on account of comfort to passen- 
B^, there are various opinions expressed. Some think the discom- 
fort from smoke or sparks may be overcome by mechanical or other 
'Ontrivances — for instance, in the build of furnace, exhaust, use of 
'park arresters, etc. Others, again, provided the expense is not too 
Si^i, are in favor of paying an extra price, and state a decided 
^reference for anthracite coal over the other two fuels named. 

We have but one reply from a road burning anthracite coal, and 
be opinion therein expressed I (as representing another anthracite 
^I-burning road — the Lackawanna & Bloomsburg) fully concur 
^ith. It reads as follows : 

**We prefer anthracite coal for cleanliness and economy ; am not 
*^epared to say how much more we would be willing to pay for an- 
hracite over bituminous coal for our passenger engines, but we 
^ould not exchange the hard for the soft coal under any circum- 
^nces other than absolute necessity. The difference as to cleanli- 
'^8B and comfort is jtoo great for comparison.'' 

Another road, having but three anthracite coal-burning engines, 
Iso states a decided preference for anthracite coal. 
As your Committee deem this subject of much importance to the 
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Association, we would respectfully recommend that it be ooDtinaed 
another year. 

CHAS. GRAHAM, 
M, M., L. dh B. R. B. 

L. S. YOUNG. 
M. M., a, C, a&LR. R. 

B. H. KIDDER, 
M. if., L. S. & M. 8. R, R. 
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Mr. Brown, Erie Railroad — I moye the report be reoeiTied and the Goffl* 
mittee continued. 

Carried. 

Mr. BoBENSOK, Great Western Railroad — ^I would suggest to the 
Committee the propriety of giving a little more heading to their drcolt'*! 
when thej continue their labor during the coming year, than they have pre* 
viously. "What we want to know is the relative value of the two kiodi of 
coal and wood, and to get at that we must determine the amount of thei^* 
eral classes of fuel consumed per ton hauled per mile. That is the osly v*T 
these reports can be made of any value to us. It is important, too, tlitt 
such a record should be kept, in order that the company may see whether ^ 
is getting the full value of the coal or wood consumed. 

Mr. Flynn, Western & Atlanta Railroad — Mr. President, I am quit« • 
novice in the uae of coal as yet, and can not, therefore, give much infornit- 
tion as to the comparative value of the different kinds of fuel. I am trriog 
an experiment, however, which I expect to give me a good deal of infonW* 
tion on the subject in the course of time. I am running two engines, of toe 
same identical pattern, one using coal, the other wood. So far as I bi^ 
arrived at any conclusions from this test, they are that the wood -burning***' 
gine requires twelve and a half cords of wood to make a trip averaging ^ 
running days, and that it would take nine tons of coal for the coal-bami^S 
engine to make the same trip. The coal costs $3 a ton, delivered in Gbitt*' 
nooga, or $27 for the trip. We pay $3 a cord for the wood. Whether lb* 
extra cost of repairing the coal-burning engine would make op the laTiD^ 
on fuel over the wood -burning engine I cannot say, as the comparison o^ 
not been going on long enough for me to determine definitely. The wofk<>* 
the two engines is carefully registered, and at the end of the year I eip<^ 
to be able to tell the Association something about the relative cost of atici<^ 
wood and coal for locomotive purposes by fair and actual tests. 

Mr. Hudson, Rogers' Locomotive Works — Mr. President, it is not oo^T 
the actual cost of fuel per mile that we want to arrive at, but we alto wi»t 
to find out the relative wear and tear on boiler material by the several kil»* 
of fuel. There is a great difference in the boilers of locomotives using coil 



and those asing wood, and also between bituminouB and anthracite coal. I 
wu asked by some officials connected with an important railroad, the other 
day, as to what I knew of the relative wear and tear on boilers heated by an- 
thracite and those using bituminous coal. The opinion I have on the sub- 
ject is not of very much consequence, but it is like this, so far ad I have been 
ahle to determine, that anthracite coal abrades and wears out the material of 
furnaces, whether iron or copper, very much faster than bituminous coal, 
and bituminous coal wears out the material of boilers faster than wood. 
Therefore, I say, take into account, in considering this question, the relative 
vear and tear on boiler material, as well as the actual cost of the fuel con- 
nimed. 

Mr. RoBiiTBOK, Great Western Railroad — My opinion is that the tubes and 
fire boxes in soft-coal-burning engines last about half as long as those of 
vood-boming engines; that is to say, to run a coal-burning engine as long as 
a wood-burner, counting the lifetime of a locomotive fifteen years, you would 
luive to put in new tubes about the seventh year. In wood-burners they will 
last as long as the boiler itself. Of course this cost must be counted against 
the cheapness of burning coal. 

Mr. Browk, Erie Bailroad — Mr. President, it is useless, in my opinion, to 
discuss the question between wood and coal. We can not afford to burn 
wood— that is settled. Each road must determine which is the cheaper for 
it to bam, hard or soft coal ; and when you have have settled that you are 
tt near a solution of the problem as you will ever get. 

Mr. Flykk, Western & Atlanta Railroad — Two-thirds of the mileage of 
the United States is run with wood. I don't think I exaggerate any in put- 
tiag it at that figure. The presiding officers of all the railroads will ask the 
^oestion oftentimes, which is cheapest, coal or wood? and we must be prepared 
to answer. It is a question for all sections of the country to consider. My 
iinpression has been, up to lately, that wood was a great deal the cheapest. 
Mj impression, formed in the last two months, is that my former opinion 
vas not correct — ^that coal may be made the cheapest. 

Mr. Robinson, Great Western Railroad — I agree with Mr. Flynn that the 

< Master Mechanics should fully inform themselves on this subject. Besides 

tHe roads now in operation there will be new roads constantly asking the 

question as to what fuel they shall adopt, and we ought to be able to give 

information on the subject. 

Mr. J, L. White, Evansville A Crawfordsville Railroad — Mr. President, I 
tkink it depends largely upon the section of country in which the railroad 
ia operated. I know very well, though, that locomotives burning wood last 
nnch longer than those burning coal. I know of a wood-burning engine 
that has lasted twenty years, and is in good condition now. On the other 
^and, we bum out furnaces in coal-burning engines in twelve months, some- 
times. It must be said that a good deal depends on the shape of the furnace 
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in burning coal. The furnace should be large, 80 that the fire can be made, 
as a blacksmith would saj, a "soft'' and not a sharp fire. If the fomteeii 
built the right way, and care is taken with the firing, the iron will last nine 
or ten years in coal-burning engines. 

Mr. Robinson, Great Western Railroad — As there are some other matten 
connected with this subject that ought to receive some attention, I move that 
the discussion on this subject be postponed antil to-morrow morning at nine 
o'clock. 

The motion was carried. 

Mr. Setchel, Little Miami Railroad — Mr. President, I move thataoon- 
mittee of three be appointed to prepare subjects for discussion at the next 
annual meeting of the Association. 

The motion was carried, and the President appointed as such committee, 
Messrs. Brown of the Erie Railroad, Fry of the Qrand Tmnk Railroad, and 
Underbill of the Boston & Albany Railroad. 

Adjourned to nine o'clock Wednesday morning. 



SECOND DAY'S PROCEEDINGS. 

AVednesday, Mat 14th. 
The Convention met at 9 o clock A. M., President Britton in the chair. 

The President announced that the first business in order would be the con* 
tinuation of the discussion of the report of the Committee on the Compa^' 
tive Value of Anthracite and Bituminous Coal and Wood for Generalin? 
8team in Locomotives. 

Mr. Chapman, Cleveland & Pittsburgh Railroad— Mr. President, before 
proceeding to the regular order of the day, I move that a temporary commit" 
tee of three be appointed on finance, to act in the absence of the regular com* 
mittee in examining the accounts of the Association, and reportinj^ the 
amount of assessment necessary for this year. 

The motion was carried, and the President appointed as such committer 
Messrs. Waite of the Boston & Maine Railroad, Van Vetchen of the Atlantic 
& Great Western Railroad, and J. Kelly of the Providence & Woo*ter 
Railroad. 

Mr. Robinson, Great Western Railroad — We were discussing the relatit« 
value of anthracite and bitnminouH coal and wood, at the close of yesterday > 
meeting, and I was speaking of the meagerness of the information contained 
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he reports macle on the question in response to the Committee's circular. 
ink we shall all agree that these reports to be useful nmst be made intel- 
ble, and not only intelligible, but also drawn up on the same basis. I 
amare jou, Mr. President, that this is a question with which every Mas- 
Mechanic in this room must familiarize himself. A short time ago the 
cative officers of the road which I represent sent down to my office an 
"act from a certain report, showing that the consumption of fuel on the 
i was as follows : wood fuel, mileage 23 miles per cord ; with coal, 48 
es per ton. With this report they sent a letter asking me how it was that 
)e figures were so very far from my statements of our fuel consumption 

mileage. Upon analyzing the rei>ort, and figuring out the actual work 
eby the engines, I found that the report gave a very false impression — that 
correct figures were 27 miles per cord of wood, and 31 miles per ton of coal. 
!iie figures were within a mile of my statement. The question was 
ed, when I sent the report back with my explanation, ** What was the use 
taving such statements at all, if they were not reliable and subject to veri- 
tion by actual tests?" The reason is obvious to every Master Mechanic: 
have no uniform method of obtaining results, nnd do not go about it in 
right way. We are inclined to take total figures because we, have no 
e to go into actual figures, and sometimes know no more about our own 
s than any other. We get the results — divide them into certain sections, 
ae Btatementa are made in total, and we are in no position to make a just 
iparison. The work of engines should be divided into passenger and freight 
fie, construction and switching service. It is miles per hour per engine 
twe want. Some of the switching engines stand by half the time doing 
tiing, and they get as much mileage as if they had been hard at work. 
) fuel they burn is about one- third or one-half as much as an engine would 
n drawing a freight train. It is the failure to take these things into 
)ant that enables some roads to show better results than those of better 
iesand capable of greater economy. By giving the real figures of work 
e, as I have suggested, recording mileage made per ton of coal and per 
1 of wood per mile run, these errors can be obviated altogether, and we 
U be able to institute a comparison between the several kinds of fuel on a 

basis. We must also consider in connection with this question the 
antages of boiler construction, and the means employed in different 
ines to attain the greatest economy of fuel. There are many patents for 
QiDg coal fuel — some of them valuable, some worthless. As a rule they 
of not much account. It has been said, I think truly, that the most eco- 
lical results can be obtained in coal burning by careful firing. It is of 
utmost importance that this Convention impress upon engineers the 
intages of a little care in making and keeping up their fires. I have 
ten to twenty different railroads in Europe during the last three months, 
as many in this country, in regard to this matter, selecting those roads 
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which were the heaviest coal oonfliimera, and the general agieeineiit if that 
the best results in coal consumption are obtained bj careful stoking. Ex- 
perience will establish the fact, I believe, that the moMt simple boiler is tin 
most economical if you have a careful fireman. One thing I have notieed is 
mj investigation is that the smoke boxes as used in America are too smiU, 
as a rale. In Europe, by which I mean England, Ireland, Scotlaod, ud 
France, the smoke boxes of engines are from thirty to fifty per cent larger 
than those used in America. You fill your smoke box with petticoat pipc^ 
steam pipes, and blast pipes, and when you come to open the door then ii 
no room to get inside it. The smoke boxes in Europe haye room enoogh to 
allow two men to work inside them easily. The sixe of the smoke box hn 
much to do with the perfect combustion of your fuel. The smaller the box 
the duller the fire. With a large smoke box the admission of a largeqou- 
tity of air to the fire makes the coals dance and keeps the fuel in more tho^ 
ough combustion. The smoke box acts upon the fire as an air vessel opoo 
the pump — the larger it is, within a reasonable limit, the more benefit joa 
get of your fuel. It is well known to most of you, no doubt, that in Earope 
they have no obstructions in their smoke stacks — they use no cone. Ai an 
experiment, some little time ago, I took one of our smoke atacka off,aDdiBb- 
stituted a plain straight pipe of sheet iron. I do not know whether yoa viU 
believe it or not, but it made a difierence of between ten and fifteen per oeot 
in the consumption of fuel in favor of the pipe. The removal of the back 
pressure upon the piston, and the free discharge of steam with the nopl* 
smoke stack, made the difference. You will see that the obstructions inoor 
smoke stack and smoke box make us suffer in our fuel consumption. Tbe 
reason we can not use a simple open smoke stack is, of course, their dit- 
charge of cinders; but if we had a larger smoke box I believe we could n«e 
this stack. I will ask whether any gentleman here has tried the difference 
between large and small smoke boxes? 

Mr. Flynn, Western & Atlanta Railroad — I can give no information « 
the subject before the house, but as a young member I would like to kno* 
what steps have ever been taken toward a uniform system of reporla by all 
the Master Mechanics belonging to this Association. 

The President — I will say, for the information of the gentleman, that at 
the Third Annual Convention of the Association, we adopted a report, era 
uniform system of locomotive reports, which will be found on the 122dpagt 
of the Third Annual Report. 

Secretary Setchel — Mr. President, I will state in answer to Mr. Rob- 
inson, that at the last meeting of the Association the Secretary was instmcw 
to transmit to the Superintendent's Association a copy of the resolutioa 
passed by this body, in regard to the mileage to be allowed to switching aod 
local freight train engines, and ask that it or a similar arrangement be 
adopted in order to secure uniformity in locomotive reports. I have done 
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w; and their Secretary informed me that the matter will be referred to 
»he committee on that snbject at their meeting in New York to-daj, 
lod if it shoo Id be reported upon immediately and adopted it will secure 
he desired object, and, I believe with Mr. Robinson, will obviate all diffi- 
^Itj in regard to a comparison of performance sheets so far as fuel is con- 
»rned. 

Mr. Fry, Grand Trnnk Railroad — Mr. President, while on this subject, I 
iboold like to ask one question of those who have had experience, and that 
is in regard to the action of the particles of coal on the tubes of an engine. 
i kw months ago I visited several large shops in this country, and asked 
:be question of various Master Mechanics. They told me several times that 
be action is apparently mechanical — that the tubes are worn out apparently 
7 the coals passing up through them. I would like to ask whether any 
nembers of this Association liave noticed that fact. I think it is a fact that 
ron tubes wear out sooner than brass. The brass seems to stand the action 
>f the fire better than iron. It is considered by many that the fire box and 
obes are worn out by chemical action — by the intense heat; but if the 
action is mechanical and not chemical, it is evident that steel fire boxes 
uid tubes would be better than either iron or brass. Now in Europe, I 
>«Heve, they use copper altogether for tubes and fire boxes. 

Mr. White, Evansville & Crawfordsville Railroad — Mr. President, in 
^rd to the action of panicles of coal upon fire boxes and tubes, I can 
*7) in answer to Mr. Fry's question, that I have used copper fire boxes 
^or a number of years on coal roads — fire boxes all copper, and flues also 
»ppcr. When I went from the wood-burning road with which I was con- 
nected to a coal-burning road, I had occasion to take out a set of flues 
u>d had them pieced. I noticed they were yery light, and doubted the 
>ropriety of piecing them. I had not been accustomed to burning coal 
^d hated to renew them, so I let them be pieced. It did not pay for the 
'ork, and I never did it again. I found that the particles from the coal 
^OQld scour the tubes out in the course of a year useless for piecing. I 
lid not pretend to repair them at all. The fire boxes scoured out the 
&ne way. I find that comparatively large fire boxes run better than small 
^nei^bnm the fuel better and last longer. Recently we have been con- 
certing wood-burning engines into coal. At first we did not enlarge the 
nioke boxes, but the engines did not work satisfactorily with the old smoke 
"oxes and we enlarged them. Since then they have done better. There 
> this about it ; there is no doubt the smoke box acts as a sort of air 
hamber, and that the suction derived from the flues is more uniform when 
lie box is large, and the exhaust does not jerk the fire. The air passes 
iutmgh moderately and regularly, and the particles remain in the fire until 
lejr are consumed. 
Mr. Elliott, Ohio & Mississippi Railroad — ^It appears to me that this 
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question hinges upon the quality and kin^ of fuel uned. I do not beliiTe 
any rule can be laid down in this matter where there is such a Ttriety of 
fuel used all over the country. In some instances the large smoke box mij 
be desirable where you require a soft blast ; some engines require i loft, 
others a sharp, blast. Where you are compelled to use spark irreiten » 
small smoke box is required and a sharper blast is needed. Unless we tike 
into consideration the fuel, I do not think we shall arrive at any definite 
conclusion in regard to the size of fire boxes. On the road with which I tn 
connected we use a light fuel ; the finer portions pass off with the bliit 
without consuming. With the fine coal it is necessary to use a sparlc »• 
rester. Where you have a heavy coal to throw into the fire box a lofter 
blast is needed, and the coal has no tendency to leave the box. I haTeW 
some little experience in the size of smoke boxes, and I find considciable 
importance in the arrangement of the petticoat pipe and the height of tlie 
exhaust in burning coal. A great deal, in my opinion, depends on tbe 
proper adjustment of these, so far as the steaming of the engine is eon- 
cerned. 

Mr. Eddy, Boston & Albany Railroad— Mr. President, it is my opioioB 
that brass tubes are the kind to use for good service in making stesm, vaA 
for long wear. I do not think the action of the particles of ooal willtctf 
them out as fast as copper or iron if you get them of the right size. Thcj 
ought not to be more than No. 13 or 14. I have supervised the building of 
something like a hundred engines, and put in No. 11 brass tubes ; I H^^ 
them better than No. 10. They were better than any others I ever tried! 
they last longer and make steam quicker. As to the size of smoke boxes,! 
think they should be larger than in most cases except for wood-burning en- 
gines, in which tliey should be small. At the same time I think the idjoit' 
ment of the exhaust and petticoat pipes is of more consequence than tbeius 
of the smoke box. 

Mr. Coleman Sellers, of Philadelphia — Some of the members of tbe 
Association are no doubt familiar with the recent Tilghman experioientioo 
different kinds of metal with a sand blast of steam or air. Those expen- 
ments have shown that metal can be cut off at certain angles by means of tbe 
blast; and, also, that the effects of the impingement are greater on copptf 
than on iron and steel. They show that copper is poorly adapted to ^ 
uses of locomotive tubes, as it can not resist the scouring action which btf 
already been mentioned. 

Mr. Fky, (jrand Trunk Kailroad — Mr. President, the question on cur 
road has been whether it would be cheaper to burn coal than wood; andu 
so, how much? Of course this repairing and replacing of tubes by «•! 
consumption must figure in the expense of burning coal ; and it seeuis tome, 
from what I have heard, that such expense would be considerable. 

Mr. Eddy, Boston & Albany Railroad — I would like to ask whelkw 
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my Master Mechanic here knows or has hjeard of a brass tube, No. 11, 
Stabbs' gauge, having worn out? 

Mr. Gk>BMA27, Toledo, Wabash & Western Bailroad — I will state that 
irheD we first commenced burning coal on our road we had some engines 
from the Bogers' Locomotive Works, with tubes about No. 11, not brass 
but copper — good heavj tubes. We tried these tubes from eight to ten 
moDths, when they commenced bursting. I took some of them out, and 
found some of them were worn in places as thin as paper. We were obliged 
to take all of the tubes out. Since then we have been using iron flues 
altogether. 

Mr. Eddy, Boston & Albany Bailroad — I can only say that my experience 
b tbat brass tubes of the proper thickness will last longer than any others. 
We have put them into engines going to Cuba as thick as Nos. 9 and 10, and 
Dtrerput them in any engines less than 11 or 13. 

Mr. Weij^ Jeffersonville, Madison & Indianapolis Bailroad — Mr. Presi- 
dent, I think the difference between a light tube and a heavy tube is only a 
(^iieation of time, if there is any wear at all by the action of the coal. If it 
will wear out a thin tube it will wear out a thick one also. I know that 
■erne years ago, when it was the custom to use copper in the fire boxes alto- 
lether, that it was found that after a while in using coal, in about twelve or 
eighteen months, the sheets of the sides immediately in contact with the 
coal were Mrom through. I have seen sheets not more than the one-sixteenth 
of an inch thick where they were originally half an inch, and in some cases 
five-eigbls of an inch. In those places where the coal did not come in con- 
^ with the sheets they seemed to be as good after eighteen months or two 
yean as they were in the first place. The action of the coal does wear the 
'"^rialont; there's no mistake about that. 

Mr. EoDT, Boston & Albany Bailroad — ^Mr. President, my -question 
'^aim nnanswered as yet. I think it is important to all railroads to know 
whether brass tubes will wear out in this extremely short time. It seems to 
^« that gentlemen here ought to know whether brass tubes of the thickness 
^ have mentioned have worn out or not — that is, if they have been given a 
P'oper trial. 

Mr. N. H. Spbaoue, of Pittsburgh — Mr. President, may I ask the gen- 
tleman how long his road has been using brass tubes with coal-burning 
^giaes? 

Hr. Eddt, Boston & Albany Bailroad — I do not know that I can tell the 
Pieman how long we have been using brass tubes — a number of years 
'ioQgh. Our road is not the oldest coal-burning road in the country; that 
^ vhy I asked the question. 

Mr. BoBiNSON, Great Western Bailroad — ^There is no question that brass 
ibes are better for coaNburning engines than iron, so far as fuel goes. 
Cass tubes last half as long as the life of an engine, and I do not think we 
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will get iron tubes to last longer. Of course the original cost of tl 
more, but they save fuel by taking heat much more rapidly, and t 
advantage which more than counterbalances the higher cost. On 
which I represent we have had to clean and scrub the iron tubes 
years, while it is only necessary with brass ones every three or 1 
which makes a great saving in time and labor. In Europe brass 
from six to seven years, during which time they need new ends i 
box, when they are good for three years more. In regard to the xa 
arresters they are, of course, a necessity in this country where so m 
coal is used. If we could get lump coal then there would be no si 
sity ; for spark arresters require a sharp blast in the engine, and 1 
the obstructive appliances in the smoke box. In order to get m 
the fire and to facilitate combustion of the fuel, I tried runninij 
our engines with the furnace door open. That, however, throws ba 
which prevents the engineer from getting the best view of his tra« 
therefore impracticable in this country where we all run with cabs 
thought of a projected fire door at the top of the furnace in additi 
door for fuel, and mean to try how it will work. I would suggest, i 
tion with this subject, that the Committee having this question 
request information as to what are the proportions and areas of sm< 
tubes, and fire gp-ates used, and, as I have before said, I hope H 
chanics will be requested to divide fuel sheets in three divisions — ] 
freight, piloting and switching service — giving us, as results, miles 
cord of wood and ton of coal. 

Mr. Fry, Grand Trunk Railroad — Mr. President, I would like i 
my thanks to Mr. Eddy and Mr. Bobinson for the light they have 
on brass tubes. In considering the economy of burning coal we hi 
take into account the expense of brass tubes. I was led to believe I 
tubes wore out in a very short time, and knew that iron tubes w 
longer in taking heat, and therefore consumed more fuel in p 
I can now tell our company that two Master Mechanics who 
experience tell me brass tubes can be economically used on coa 
engines. 

Mr. Eddt, Boston & Albany Railroad — I would like to make oi 
on the subject of iron tubes, taking heat and making steam. I have 
considerable experience with brass, iron, and copper tubes, and I mus 
all my preference for brass tubes, that so far as my experience g 
am capable of judging, brass tubes will make steam quicker than e 
or copper. 

Mr. DuRQiN, of Pittsburgh — I would like to ask whether any of 
ter Mechanics here have had any experience with steel tubes? 

Mr. Hudson, Rogers* Locomotive Works — I understand the Per 
Central Railroad have had some experience in the use of steel U 
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boilt a lot of locomotiyeB and pat steel tabes in them, but I can not speak of 
thdruse. 

Mr. BuBonr, of Pittsburgh — I think Mr. Boone has had some experience 
with steel tubes ; perhaps he will tell us what he knows about them ? 

Mr. Boone, Pittsburgh, Fort Wajne & Chicago Bailroad — As long as steel 
tobes remain in when first set, I can say they give good results and are good 
for iteaming purposes ; but when taken out and replaced with new ends it 
dilBcalt to get the ends to stay. They run three or &ve days and break off— 
reptir them again they run eight or ten days and are broken off again. I 
woold hare no more steel tubes if I had my way in the matter. 

Mr. L06ET, Michigan Central Bailroad — ^It seems to me that this question 
of economy in fuel depends on what section of the country you are in — 
whether a coal or a wood country. Now, we are burning coal in a wood 
eonntry. We can buy wood for a dollar and seventy-five cents a cord, and 
we pay three dollars for a ton of coal. The life of a fire box with us, 
whether copper or iron, is three years ; we have had some of them give out 
m one year. With wood we can run them ten and fifteen years without any 
trouble. Coal is a very heavy expense to us in the way of repairs. I can 
Bot find a fire box that has been put in within the last three years that has 
Dot gone to pieces, and those of ena^nes not eighteen months old have been 
totally destroyed, and have had to be renewed entirely. With wood burners 
we can run them &ye, ten, and fifteen years without any renewal. I would 
Khe to know whether there is any economy in burning coal — any saving 
nsnlting from coal-burning appliances— under the circumstances I have 
mentioned. 

Mr. C. T. Ham, of Bochester — What is your company's idea in burning 
■oflooal instead of wood, when wood is so cheap and coal so expensive, both 
in furnace and on machinery ? 

Mr. L06EY, Michigan Central Bailroad — ^I can not explain that. 

Mr. Ham, of Bochester — Is it not because the excess of business on the line 
^oes not give you time to gather up the wood ? 

Mr. LosEY, Michigan Centnil Bailroad — That may be so. 

Mr. Elliott, Ohio & Mississippi Bailroad — I move that the discussion of 
this enhject be now closed. 

Carried. 

Mr. Setchel, Little Miami Bailroad — Mr. President, I desire at this time 
to move a reconsideration of the vote by which this Convention yesterday 
accepted the invitation to the banquet at New York. 

Mr. MoBBis Sellebs, of Pittsburgh — ^The gentleman has taken the 
i&otion out of my mouth. I desire to say, Mr. President, that when I made 
the motion I did yesterday, it was from the best of motives. I knew there 
Were many gentlemen here who were anxious to see Gettysburg, and many 
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others who designed attending the New York banquet I made the motioB 
to enable all parties to get to the banquet in time, giving those who w 
desired an opportunity to go to Grettysburg. I do not want to be ooiuidend 
as officiously forcing the Convention to go to either place, and I more t 
reconsideration in order to give the Convention another chance to arrtDgeiti 
own programme. 

Mr. Setchel, Little Miami Railroad — My motion is, Mr. President, to 
reconsider the vote by which this Association agreed to go to Qettysbarg ud 
accepted the invitation to the New York banquet. 

Mr. Sellers, of Pittsburgh — That is not the motion aa it wai potyei- 
terday. 

Mr. Setchel, Little Miami Railroad — ^Then, Mr. President, I more a 
reconsideration of the vote by which the amendment to the Committee'i 
report^ agreeing to go to New York by the way of Gettysbuig be recbo* 
sidered. 

The motion was carried. 

Mr. Setchel, Little Miami Railroad — Now, Mr. President, I hope tint 
wherever we may decide as individuals to go, whatever invitatioDi we mj 
accept, that no invitations will be discussed or accepted in open Cooveotioii. 
We come here for the transaction of business, and our public discoauoM 
should be on business matters only. 

The President — The Constitution provides, I think, that the discoBiioM 
on all subjects shall be in open session. 

Mr. Setchel, Little Miami Railroad — Then I would move that all con- 
sideration of these invitations be dropped at this meeting — that is the ioti* 
tations to the New York banquet. 

Mr. Morris Sellers, of Pittsburgh — Mr. President, I was anxiouB to 
have this reconsideration take place, so that we might all come to an under* 
standing. I made the motion I did yesterday because I found there were* 
good many members of the Association who wanted to visit Gettysburg *^ 
go to New York al«>o. 1 did not want, nor did I expect, to influence tW 
Convention one way or the other. I do not want to meet members of the 
AHHOciation and personal friends and have them say I am wrong, or to thii* 
myself that they are wrong. I want the Convention by a full vote to«»y 
what they want to do — I want each man to say what he is going to do. l" 
regard to the New York banquet, I would say that our friends there hafebeeo 
at great trouble and expense to prepare an entertainment for us, and I hope 
the Convention will be a little careful in refusing their hospitality. At the 
same time I donH want it said that I or anybody else tried to take the meB- 
bers away from here to New York. Let the Convention say just what it 
wants. 

Mr. Setchel, Little Miami Railroad — Mr. President, I desire our Set 
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diBtiDctly to understand that so far as I am conceraed I am in 
lembers of this Association, as individuals, accepting their hos- 
[ do not think we should mix business and pleasure up in this 
nd I therefore regard the acceptance of invitations to banquets, 
eral body, as out of the regular order of business We have been 
too great a fondness for mixing pleasure excursions with our 
and I desire to repel that charge now and here.- The discus- 
matters puts the Association in a false and by no means favor- 
1 1 hope there will be no notice taken of this discussion by the 
!. Let the members go to New York and partake of the hospi- 
l there, if they see fit, but let us not adopt any resolution com- 
to go there. A motion for the Convention to go anywhere, or 
ccept any hospitalities after the Convention has adjourned, is 
n my opinion. 

K)N, Great Western Railroad — I do not see what harm is to be 
iting the invitation to the New York banquet. Its acceptance 
to go unless he so desires. It is plain that there are some who 
d others who do not. Let those go who wish to go, and there 
ficulty with those who do not. There is no real necessity for 
jrou take it that way. 

as, of Pittsburgh — So far as Mr. Sellers is concerned X do not 
it to take any blame to himself for the action of the Conven- 
ing his amendment to the Committee's report yesterday. It 
hat he was only trying to accommodate members and to utilize 

rr, Ohio & Mississippi Railroad — I move, Mr. President, that 
hich the amendment to the report of the Committee on Cor- 
agreeing to go to New York by the way of Gettysburg, be 

I was carried, when the amendment was put to vote and lost. 

rr, Ohio & Mississippi Railroad — I now move that the report 
Ittee as originally presented be adopted. 

t was carried. 

ELL, Little Miami Railroad — I move a reconsideration of the 
I the report of the Committee was adopted. 

I was lost. 

[DENT — The next business in order will be the repqrt of the 
I the Construction, Operation, and Costs of Maintaining Con- 
Brakes. I will state that, at the last meeting^ a slight confu- 
cts led to the appointment of a similar Committee on Com- 
Les. In consequence we have reports from both Committees. 







Beport of Committee on the Coutrnotloii, Opantkm, nd 
Cost of Haintainlng Continaoo* Train Brskai. 

To lie Ameriean Batlraif Matter Mtdianief AMfoeiatioin 

Gentlemen — Your Committee on "The Constraolioii, Openlioi. 
and Cost of K&iataining CoDtinaooB Tnin Brakes," b^ Ion 
to report that the; issued circulars containing the following qotf- 
tioDB : 

Ist. Have jon any contiDaons trai^n brakes od your roadT If n, 
describe the coostruction of tbetn.' 

2d. How are they operated ? If by the engineer, do yoo btlitn 
be should operate the train brake? 

3d. What is the effect of the coupling breaking and train putiif 
with continuous brake ? and what signals or other precantiou bn 
you to prevent accidents from thia cause? 

4tfa. What is the cost of applying the continuous brake te JOB 
engines and cars? 

5th. What is the cost of keeping the brake in vorking erdert 

6th. Do you find the cost of repairs of cars to be greater n !<" 
after you adopted the contiouous brake? If any difference, *'>'' 
is it? 

7lh. Have you as many detentions of trains and accidenti in* 
brake beams breaking, brake rods and coonectione giving wi;*''' 
the continuous brake, as you had with the old hand brakes? 

8th. Do you employ as many brakemen on the trains will "• 
continuous brake as you had with the old hand brakes? IfDOt,'l»' 
is the difference in wages? 

9th. Do you apply the continuous brake to the whole train, i«l"' 
ing tender? If not, why not? 

10th. Do you use the brake for all stops, or only in case of •W' 
dent«? 

11th. Please state fully all defects of construction and open™" 
'kave discovered in the brake, and what in your opinion is n^"' 
to perfect it? 
answer to these questions we have received replies fVom IiMQ' 
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ir Master Meobanics; of these, thirteen report they are using 
i Wostinghonse Air Brake, eleven report the old hand brake 
use. I 

Mr. Johann, of the Canada Southern Railroad, mentions having 
ed the Ooodall Steam Brake with the Westinghoose. The 
>odall brake being a continuous brake, similar in construction to 
e Westinghouse, steam being used instead of air, both being oper- 
ed by the engineer. The cost of the two brakes is about the same, 
e Qoodall costing more to keep it in repair. The Westinghouse 
iver gave trouble — always worked well ; the steam brake gave con- 
ant trouble by condensing of steam — would not work effectively, 
le hose connections between cars constantly giving out. 
Mr. Peddle, of the Terre Haute & Indianapolis Bailroad, also 
takes mention of using the Westinghouse brake, and on two of his 
Dgines a brake of his own plan, which he describes as follows : 

**The air pressure is obtained by reversing the engine and pumping 
tie air in through the exhaust openings by the ordinary steam cylin- 
er, and storing the air in a reservoir for use ; the exhaust pipes are 
losed by valves, and an opening made into the atmosphere for the 
Amission of pure air when the engin^ is reversed ; this opening is 
losed by a check valve when the engine is performing its usual 
Qty. One advantage of this plan is that the engine itself is retarded 
'ben the brake is applied ; but no injurious pressure can be got up 
3 the cylinfler or pipes, as a safety valve in the reservoir relieves 
^6 pressure when it exceeds seventy pounds. The cylinders under 
tie cars are vertical, and the pistons lift when the pressure is intro- 
uced, and the weight of the piston assists in relieving the brake 
'ben the air is exhausted.'' 

The. Westinghouse brake is operated by a cock, and the Peddle 
^ke by the engine being reversed and by a cock same as the West- 
choose. The cost of applying the Peddle brake is about one-half 
f the Westinghouse. 

This brake and the Goodall brake, mentioned by Mr. Johann, are 
ke only brakes, other than the Westinghouse, that your Committee 
aTe received any report from. 

It is the opinion of all the Master Mechanics that the engineer 

bonld operate the train brake. 
4 
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Seven Master Mechanics report that their roads have signals to 
prevent accidents from " coupling breaking and train parting." Six 
Master Mechanics report their roads as not having provided for in 
accident of this kind. If the coupling gives way from the bnke 
being applied, it is generally caused by the application being too 
sudden, or too strong a head of air being admitted at onee^tk 
brake taking hold of the last car first. If the coupling is sbck thtj 
are likely to break. When this occurs from applying the brake, the 
brake will remain on the detached part and the cars will stop withost 
any damage. The danger with an air-brake train is when the tnis 
breaks while in motion. The bell cord as it breaks will strike tke 
signal bell one tap (this on many roads is the signal to stop). 
Should the engineer apply the brakes and stop, the rear section 
would run into the first and damage ensue. This may be avoidod 
by making the bell signal one tap to start, and while in motion two 
taps to stop. Should the bell tap once the engineer does not apply 
the air brake, but whistles for the brakemen to set the hand bxtkai 
and the rear section is stopped. 

The Westinghouse Air Brake Company have lately made improro- 
ments which will overcome the danger from trains parting. Thej 
have it so arranged that the brake can be applied from any car of the 
train without the aid of the engineer. If the train parts the brake ii 
applied instantly to the detached cars as well as to those remaioiag 
with the engine. 

The average cost of applying the air brake to bne locomotive tod 
tender is $375.00 — to one car, $120.00; this includes machioerj, 
pipes, coupling, material, and labor in fitting it up. 

One Master Mechanic reports the cost of " keeping the brake is 
working order " twenty-five cents per train per day ; another reporto 
five dollars per engine and car per month. Mr. Peddle reports the 
cost of keeping the air brake in order on ten engines for one 7^ 
8667.28, or ?44.48 per engine; and on cars 8691.35 per year, or 
814.04 per cur. Mr. Boone, of the Pittsburgh, Fort Wayne & CU- 
cago Railroad, reports the cost of keeping the air brake in order oa 
thirty locomotives for one year is 8936.00, or 831.20 per engine; ^ 
per car for one year fifty-four cents. The 831.20 per engine includes 
all repairs, whether caused by accident or wear of machinery. 
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Three Master Mechanics report that they see no difference in the 
cost of repairs of cars after adopting the air hrake.*' Ten Master 
[echanies report that they find a marked redaction in the cost of 
(pairs of cars ; fiye of these report that the item of wheels is much 
!88 than with the old hand hrake. Mr. Wells, of the JeffersonyillC) 
[adisoD & Indianapolis Bailroad, reports that there is a saving of at 
ui twenty-fiye per cent, in wheels. Mr. Boone says, '* At the 
leetiog in Boston, there was considerable difference in opinion in 
iferenee to the wear of wheels with and without the air brake." He 
Ur« Boone) has investigated the matter again in the working on 
ittsburgh, Fort Wayne & Chicago Eailroad, Western Division, and 
Dcb the number of defective wheels (in the last year, 1869, when 
leold hand brakes were used) to have been one hundred and 
ghfy-one ; the cost of new wheels to replace these, labor of fitting 
p and changing in truck, after deducting the value of defective 
heels, was $4,078.50. Last year, 1872, with the passenger stock 
loipped with the air brake, the number of defective wheels was 
urty-six ; new wheels to replace these, including cost of fitting up, 
bor of changing, and crediting the value of defective wheels, cost 
)08.40 — showing that the wheels cost $3,470.10 more in one 
Mr without the air brake than they did with it. The wheels in 
Dth years were from the same foundry, **Bamapo," and the cars and 
«d in equally good condition. The only difference is, in 1869 
lere were only three twelve-wheel sleeping coaches and five twelve- 
heel passenger coaches on the line, while in 1872 there were thirty 
relve-wheel sleeping coaches and thirty-five twelve-wheel passenger 
Mches. In 1872 the speed of the trains was greater, the cars heav- 
f) and more of them in service. 

Two Master Mechanics report that they see no difference in the 
imber of "detentions of trains or accidents from brake beams 
reeking, brake rods and connections giving way,'' since they used 
ie air brake. Eleven Master Mechanics report that this class of 
teidents and detentions have almost ceased since they used the air 
akes. 

Four Master Mechanics report that they employ as many brake- 
m as with the old hand brakes. Nine Master Mechanics report 
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that they use one brakeman less to each passenger train, redneiDg 
the expense of brakemen on passenger trains one-third. 

Three Master Mechanics report that they use the brake on tbe 
whole train except the tender. Ten Master Mechanics report miDg 
the brake on the whole train, tender included. There is a difference 
of opinion why it should not be applied to tender. One geDtleman 
thinks " it should not be so applied when the brake b on the tmeb, 
as it sets the brake on the tender first, and very severe, as the ten- 
ders are loaded heavy;" another *'does not consider it necemrj 
to apply to tender, as the brakes on coaches are sufficient ; *' a IhM 
gives as a reason " the difficulty of adjusting the brakes for i 
loaded and partly loaded tender, thinks the effisct on the wheels 
bad." 

All using the air brake report that it is used for all stops. Three 
report they have discovered no defects in the brake. The remaining 
ten complain of the pump, complication of the machinery, and the 
brake not releasing quick enough. The defect reported in the pvBp 
is that the valve arrangement becomes deranged. 

This question of brakes was so thoroughly discussed at our Itft 
meeting that your Committee find it difficult to make a report thtt 
will not be a repetition. The danger of the brake not working when 
needed, also the danger from train breaking into sections while Fan- 
ning, hns been provided for by keeping the hand connection to the 
brakes in good order, and keeping two brakemen on (who also keep 
up fires, attend to lights, and the usual business) train, who, when 
the engineer whistles for stations or any point where a stop is to be 
made, go to the hand brakes and remain ready ; in case the brtke 
fails the hand brakes will be applied ; they are also used to stop the 
rear section of train in case of coupling giving way, as described 
above. Your Committee have no report of failure of the brakes to 
do their work. 

Your Committee are of the opinion, from information gathered 
from reports, that the saving from repairs of cars, repairs of bnke 
gearing, and from wheels, will pay the expense of fitting on the 
brakes to engines and cars; and that tbe saving in wages in dispens- 
ing with one-third of the brakemen will more than pay for keeping 
up the repairs after the brake is fitted on — this taking dollars- 
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eentg-view of the matter — without taking into consideration the in- 
creased safety and increased comfort of the passengers, all of which 
are too fully known to make further mention necessary. 

Your Committee are not prepared to admit that the objection to 
usicg the brake on tender is valid. If a variation of load is an objec- 
tioo on a tender it is equally so on a coach, as the coach one day 
may be loaded to its full capacity and next day empty. Your 
Committee believe the question to be one simply of leverage, which 
should be so adjusted as not to slip the wheels regardless of load, 
and a fixed pressure of air, which is now obtained by a j^alve on the 
reservoir. There is no question but that the air brake will slip 
wheels if the leverage is not properly adjusted to it very effectually, 
at the same time it can be easily avoided and the brake effective. 

At our last meeting several reported they did not use the brakes 
for railroad crossings, drawbridges, etc. All who have reported to 
your Committee say they use it for all stops, from which we are of 
the opinion that the brake is growing in favor and more confidence 
placed in it 

The defects reported in valve of pump and check valve breaking, 
u sometimes caused by running the pump at too great a speed. This 
IS almost always the case with new engineers unaccustomed to its 
management; also in a disposition of the engineer to adjust the 
▼alve. Some of your Committee have found considerable trouble 
^m this cause — when a man was on the engine who would let it 
alone then it would cause but little trouble. 

Year Committee are led to believe that much of the complaint of 
tbe machine being complicated arises from the fact that it is a new 
thing, which we have not as yet become familiar with. We never hear 
tny complaint of the link motion on our locomotives being complicated, 
because we have been working with it for years ; yet, when we examine 
iDto and analyze it, the link motion will be found to be far more 
Complicated than the air brake. Continuous air brakes are a new 
^hing, defects are to be expected, and no doubt can be remedied. 

The delay of releasing the brake can be avoided by releasing part 
'^f the air after the momentum of the train is stopped, leaving just 
^enough to hold the brakes to the wheels until a full stop is made, 
four Committee are of the opinion that there^is not as much delay 
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in releasing the brakes with the continuous brake as there was with 
the old hand brakes. Then each brakeman set up the brakes on 
two cars ; he would let one off, and then step on the Becond car tod 
let the brake off of that ; doing this would take fully as loofi; as for 
the air to leave the pipes. It also frequently happened witli the 
hand brake that they would become fast, and the brakes could not be 
let off until the brakeman had assistance. 

All of which is respectfully submitted, 

JAMES M. BOONE, ^ 
jP., Fl w, a? a R. R, I 

W. S. HUDSON, y CommiiUe. 

J. JOHANN, 

C d: C. S, R» R, 

Heport of Committee on the Applieation of Compression 

Brakes. 

To the American Railtvay Mcuter Mechanic** Association: 

Gentlemen — Your Committee, reappointed at our last Conteo- 
tion to report on the Application of Compression Brakes, beg l^sve 
to state that we have received replies to our circular of qaestioos 
respecting this subject from twenty roads. Last year we receW 
replies from thirty-three roads ; and, in view of the falling off this 
year in the number of replies received, the information embodied 
herein is probably not as full and interesting to the Association as 
the report for 1872. 

Many of our members having probably little, if any, further expe- 
rience on this subject during the past year, have therefore, no doubt, 
thought a reiteration of their experience and opinions as expressed at 
that time unnecessary ; your Committee therefore would heresagg^* 
tlie necessity of replying to each year's inquiries, though theexperienc* 
and observations may not materially differ from those previously gi^^- 
The synopsis, in tabular form added hereto, shows almost til tbe 
information received in a concise and easily understood manner; tw 
remaining information, which is the individual experience of B^" 
hers having compression brakes under their charge, and refers ©ore 
particularly to their working economy, etc., will state as follows*. 

Mr. Peeples, of the Central Railroad of New Jersey, says: Tbej 
are using the American Vacuum Brake, and are applying it toiH 
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heir passenger equipment as fast as they can do so. One case has 
)een reported wherehy a rear end collision was prevented by the 
)roinpt nse of this brake ; and, for the time they have had it in use, 
hey estimate a saving of twenty per cent, in brake shoes and 
rheels. It is his opinion, that a good reliable power brake un- 
er the entire control of engineer, in connection with a good signal 
ell on the engine under control of the conductor, is the best form 
f brake yet devised ; of course retaining the ordinary hand brake 
3 complete working order with brakemen ready at their posts. 

Mr. Lamb, Des Moines Valley Eailroad, says: The Westing- 
ouse Air Brake, with which their passenger and baggage cars are 
:)mpped, paid for itself during the first month they used it in the 
iving of cattle and horses — their road not being fenced. Thinks it 
) probably harder on wheels, though so little as to be hardly worth 
lentioning. 

Mr. Peddle, Yandalia Railroad, states that they have in use the 
^estinghoose Air Brake, also another brake similar in its applica- 
ion to the cars, but in which the air is compressed by the steam 
ylinder, instead of a separate compressor, but does not state the 
ame or inventor of this latter brake, nor to which of the two the 
allowing information refers : He says several accidents have been 
revented, and cites a case where a severe front collision between a 
i^ight and a passenger train was avoided ; the result being merely 
^e destruction of the pilots of both engines, and thinks that with 
be hand brake only a serious loss of both life and property in all 
robability would have occurred. 

Mr. Sanford Keeler, of the Flint & Pere Marquette Railroad, who 
18 had the Westinghouse Air Brake in use about two years, 
D0W8 of many cases where it has been the means of saving prep- 
ay and probably the lives of passengers, and have not yet had a 
^ wherein it has failed to work. With reference to wear of wheels, 
8 says : " We have not yet changed or had a flat wheel on any car 
{nipped with this brake. Previous to its adoption we were annoyed 
tth flat wheels, and I think it has saved the company the cost of 
e entire outfit in the saving of wheels alone." 

Mr. Johann, of the Chicago & Canada Southern Railroad, states 
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that they will equip soon with the Westiughoase Air Brake; bis 
experimented with and used the Goodall Steam Brake, but foand it 
unreliable, as the steam condensed as it passed through the pipes, 
virtually giving no power in the rear part of train, and therefore 
abandoned it. 

In giving the experience and opinions of members of this Associ- 
ation who have replied to our circular on "Compression Brakes," 
your Committee would also state in connection therewith that fery 
satisfactory public tests have been made with the Westinghouse Air 
Brake and Smithes American Vacuum Brake, but not being in 
possession of official information your Committee do not deem 
themselves authorized to here give the reported results of these 
experiments. 

The question of brakes is one of paramount importance, not only 
to the railroad corporations of our country, but one in which the 
whole people are also interested, and ought not to be lost sight of bj 
this Association. 

As the practical use and experiment with power brakes is steadily 
increasing, we may reasonably expect that many improvements ii 
their structure and utility can and will be made in the future. 

Respectfully submitting this report, 

CHAS. GRAHAM, M. M. L, & B, R.R,\ ry ^...^ 
C. B. STREET, M, M, Paina. R, R. ] ^^'»'"»^'«' 

Mr. AVhite, Evansville and Crawfordsville Railroad — I move the accept- 
ance of both reports. 

Carried. 

A Member— I would ask the President whether the by-laws make tnr 
provision in regard to the length of our sessions? 

The President — The by-laws provide that our daily sessions shall be 
held from 9 o'clock A. M. until 2 o'clock P. M. 

A Member — Then I move that when this Convention adjourn «tw (fi« it 
do 80 at 2 o'clock P. M. on the 17th of May, 1873. 

Motion lost. 

The President — The Finance Committee are ready to make a report. 
It will be read by the Secretary previous to the discussion on the subject of 
Compression Brakes. 
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Beport of Finance Committee. 

Mn Bailway McLslei' Mtehaniet^ Assoeiation: 

[£N — The Committee appointed to Examine the AccouDts 

surer and Secretary for the year 1872, find them correct, 

lend an assessment of ten dollars to he made on each 

the M. M. A., for the parpose of defraying the expenses 

nt year. 

F. A. WAIT 

JOSEPH KELLY, )- Committee. 

J. VAN VETCHEN, 



, I 

IN,) 



, Michigan Central Railroad — I move the report be accepted. 

', Michigan Central Railroad — I alBo move that a committee of 
Dinted to collect the dues.from members at this meeting. 

n was carried, and the President appointed the temporary Fi- 
ittee to make the collections. 

[N, of Pittsburgh — How much is the assessment to be? 
;n>ENT — The amount fixed by the Committee is ten dollars. 

(ion on the reports of the Committees on Compression Brakes 
the President announced that the next business in order would 
, of the Cororaittee on the Relative Cost of Operating Roads of 
bree Feet Six Inches or Less, and those of the ordinary Four 
nd a half Inch Gauge. 

ig no report from the Committee, a paper submitted by W. W. 
iw York, by unanimous consent was re^d by the Secretary. 

)r Submitted by W. W. Evans, of New York. 

New York, May 12, 1873. 

VTTE, Esq., AND OTHERS, Committee of the Master Meehaniet^ 
appointed to Examine and Report on the Cost of Operating Roads 
(/ Three Feet Siz Meters or Less, Compared with those of Four Feet 
One-haJf Inches : 

lEN — Want of time has prevented my answering tlie cir- 
ived from you some time since. I beg leave to send you 
70 pamphlets which I have published in reference to the 
ailway gauges, in which you will find my opinions as to 
)f narrow-gauge railways, more particularly in reference 
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to their coDstruction than the operating. The first pamphlet cob 
tains letters written at the reqaest of one of the chief officers of th 
British Government, r The second is devoted chiefly to a review ( 
the first pamphlet, by Benjamin H. Latrobe, the engineer that boi 
the Baltimore and Ohio Railway, who holds among engineers a bi{ 
position for great experience, ability, and calm, clear judgment 
also contains the opinions of some of the leading engineers of En 
land, and the statistics and data collected by them. 

I will now answer the questions in your circular weriaiem: 

1. I have not had any experience in operating railways of gaag 
of less than four feet eight and a half inches, but am intrusted 
an engineer in the construction of a number, and the construct! 
of the engines, cars, etc., to work them. 

2. The cost of transport of goods on a railway will depend n 
much on conditions and local circumstances, such as gradieo 
curves, climate, distance, amounts to be carried, speed, etc. Th^ 
can be no doubt but that a light railway, with everything to c* 
respond, and a light business to transact, can be used to a much b« 
ter advantage than a railway built with heavy rails, engines, ca 
etc., on the same line to do the same work. 

3. There are but few railways existing of different gauges whi 
can bo compared as to the cost of transportation, with any degree 
accuracy, \^ithout first equating many different points connected wi 
this matter of cost. The advocates of the narrow gauge system ha 
undertaken to show the great merits of this system by holding 
the prosperity, dividends, and ratio of expenses to receipts, of t 
Festiniog Railway in Wales as an evidence. I have undertaken 
show in my pamphlet No. 2 that this is all a fallacy, growing oat 
their dividing dividends on shares which represent letis than half tl 
cost of the railway, and also in charging very high rates for carryu 
goods. I also show that if our standard-gauge railwiiys here were 
continue their charges for carrying per ton per mile, and were put 
the same expenses as the Festiniog Railway accounts show tbejvci 
it would bankrupt all our leading railways. 

4. Small cars for local traffic have their advantages on raiW 
whore cars carrying small amounts have to be left at stations. Fi 



59 

through t^ffic, where the amounts are considerable, there can be no 
doubt of the economy in the use of large and long cars, having eight 
wheels and very little overhanging load ; the trucks feel the iue- 
qnalitieB of the track, but the body of the car and load does not. 
The four-wheeled car having much overhanging weight feels the ine- 
qnalities of the track severely ; the whole car, body and load, oscil- 
lates in the direction of its length, rendering useless a portion of the 
tractive power of the engine. There appears to be good reason to 
belieye that narrow-gauge tracks will be more difficult to keep true 
to grade and line than tracks of the standard gauge, as it will be 
impossible to keep the center of gravity of engines as low in propor- 
tioQ to gauge for a narrow as for a standard -gauge line. This being 
the case, and the sleepers of the narrow gauge being shorter, the 
lateral oscillations of engines will tell with more force on the track 
to throw it out of level and line. 

5. The difference in weight of covered cars of equal floor area, if 
properly proportioned, and for a fixed or miscellaneous business, will 
v&ry but little in gauges of three feet and four feet eight and a half 
inches. The standard house-car of 26 feet long by 8 feet wide has a 
^oor area of 208 square feet. To get the same area a car for three- 
feet gaage must be, if six feet wide, 34f feet long. This gives a 
length of sides and ends 13J feet longer than for the 26 feet by 8 
^t, and of course the house part for this car will be so much heav- 
^ to cover the same amount of goods, and the center of gravity of 
load will be higher if the car is filled and the cubic capacity the 
sanae. The longitudinal timbers being longer must be heavier; the 
^'^nsverse timbers may be lighter ; the springs, buffers, wheels, ped- 
estalsj brakes, journal boxes, roof, floor, etc., will be the same. The 
^xles being less for narrow gauge, and the frame of truck also, it 
•nnst be recollected that while the twenty-four- inch wheel used for 
narrow gauge can be used as well on the standard gauge, the thirty- 
^hree-inch wheel used on standard gauge can not well be used on the 
^now gauge. 

6. Cars of like strength, to carry like loads at like speed on same 
^ized wheels, will probably cost the same for narrow as for standard 
gauge. 

7. The resistances met with in passing around curves is a matter 
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that has never been experimented on as fully as it ought to have 
been, with cars of different size and build, and at different specks, on 
curves with different radii. A reliable dynamometer accurate and pow- 
erful enough to measure the tractive power exerted bj engines in 
hauling heavy trains on different lines, is, I think, an inBtrament not 
yet invented. The resistances on curves may be divided into two 
kinds — the flange frictions and the frictions due to the difference 
between the length of inside and outside rails. The former is meas- 
ured by the angle at which the flanch of the wheel strikes the carve, 
and is governed by the distance the axles of a car or a bogie are 
apart. If the axles of a bogie on standard gauge are four feet eight 
and a half inches apart, and the axles of a bogie on a three-feet gauge 
are three feet apart, the angle will be the same and the frictions should 
be the same for both gauges. The latter resistance, due to difference 
of length of rails on a curve, will on the narrow gauge be the least, 
theoretically ; but I doubt if any engineman would notice it in haul- 
ing a train around a quadrant of a circle with 400 feet radius, for in 
the standard gauge the slip of the outside wheels will be 7.39 feet in 
a distance of 628.32 feet, and in the three-feet gauge the slip will be 
4.81 feet in the same distance, the difference in the gauges in a quar- 
ter circle being only 2.58 feet. 

8. After a diligent study of the subject I am perfectly convinced 
that a light narrow-gauge railway can not be operated any more eco- 
nomically than can a light standard-gauge railway. I find my 
opinion is confirmed by that of the most eminent and experienced 
railway engineers of all countries. The only advantage the narrow 
has over the standard-gauge railway is a slightly greater facility to 
traverse sharp curves, and also a slight economy in construction of 
roads, chiefly out of decreased top-width of embankments. 

The disadvantages will be many, a few of which I beg to men- 
tion : 

1. If the top-width of embankments is narrower it will not be as 
safe to run over. 

2. If the center of gravity of engines and cars can not be kept as 
low in relation to gauge as it is on standard gauge, then they will not 
have the same stability, and can not be run at speed with the same 
safety. 



61 

3. Can being longer to carry the same load as is carried in cars 
on standard gauge, the trains must be longer and more difficult to 
baodle. 

4. The trains being longer the curves will be traversed with more 
difficulty on curves of 200 feet radius (the curve so strongly advo- 
cated by narrow-minded, I beg pardon, by narrow-gauge engineers) ; 
it will require only 628 feet of train — not a long one — to occupy 
one-half of an entire circle, so that when an engine is hauling in one 
directioD the last car of the train will be hauled in the opposite 
direction, resulting in very great flange frictions. 

5. The trains being longer the sidings must be longer, and the 
moTement of cars in stations while loading and unloading will be 
greater. 

6. The cars being narrower they can not give the same accommo- 
datioiia to either man or beast that they have in the standard -gauge 
rtilwaya. 

7. In the construction of engines, where considerable power is 
f^nired, it is difficult to arrange the parts so as to obtain efficiency 
*Dd safety, and keep the width and center of gravity down to reason- 
able limits, as I find by recent conversations with one of the most 
•minent locomotive engineers of this country, while devising 
w&ys and plans to build engines for a railway of two feet six inches 
g^ttge for Peru — a road on which there are two of the so-called 
'airlie engines, which have failed to pull gross loads of thirty-one 
*^D8 for seven miles up gradients of 52 to 104 feet per mile, without 
stopping twice to breathe and recuperate their powers, using in this 
distance 800 gallons of water and 1,600 pounds of coal (this data I 
'^^^ived direct from the superintendent of the railway). 

8. In working a system of railways, running in all directions, cov- 
^ing the face of a country, crossing aiid connecting with each other, 
'^^til a perfect 'net- work is formed, uniformity of gauge is considered 
"1 all practical and far-seeing engineers of ability as a matter of the 
S'^test importance. When the government in England decided to 
^uange the railway gauge in India from 5 feet 6 inches to 3 feet 3f 
^cies, they having 4,600 miles of the former built, it was denounced 
^Jthe most experienced and able engineers in England as a national 
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Hecently a discussioD on this gauge qnestion bas taken pla 
before the Institution of Engineers in England. One of the Coon* 
of the Institution, writing to me, says : 

** The discussion was a long one. The reply of Mr. Thornton, t 
Secretary of the Jndia Board, who introduced the discussion ai 
defended the Board in its change of gauge, was very feeble. Still 
is a question how far the India Government, having made t fal 
step, will be willing to ' swallow the leek ' and retreat." 

The advocates of narrow gauge appear to think that break 
gauge, in its commercial aspects, is measured entirely by. the cost 
taking a ton from one car and putting it on another ; they forg 
that time is money, that while the cargo of a train is being trao 
ferred from one set of cars to another it might be forwarded thirty 
fifty miles further to its destination ; also, that in working a systc 
of railways where changes of gauge occur and a large amount of but 
ness is being transacted, a much larger amount of rolling stock w 
be required than would be the case if all were of one gauge. Tb 
forget that in the transfer of goods there is much damage often don 
that if more rolling stock is required there must be more standi 
room for cars and engines, and more and larger store houses, for 
can not always be arranged to have a train on one gauge ready 
receive the cargo on a train on another. They forget all but th( 
advocacy of a "hobby," their support of a toy, their reasoni 
against reason, and their power to make broad assertions that ha 
not and can not be proved by either theory or fact. Some of tte 
assertions are not governed by common sense, for recently a wril 
in a paper in California says he is ready to prove that the sune 
can be made and fences can be built for a narrow-gauge railw 
cheaper than they can be for a standard-gauge railway. 

Did the narow-gauge advocates ever stop to think that in t 
dawn of railway enterprise, when it became a matter for the world 
take an interest in — I mean in the days of that great man, Geor 
Stephenson, that they had in England railway tracks of many diffi 
ent gauges, and some of the cleverest mechanical minds that e\ 
existed, but none of them ever thought of or advocated any otl 
gauge but the standard — the common-sense gauge — the gauge tl 
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suits the standard height, weight, and strength of man, and 
8 him, as well as cattle and horses, and bales and boxes of goods, 
best and most convenient accommodation, 
he convenience of this gauge was established long before the 
raj era. It was probably established when wheeled vehicles were 
introdaced for the use of man. It was in use nearly two thou- 

years ago, as shown by the ruts in the stone pavements of the 
its of Hercnlaneum and Pompeii. Did the narrowgange advo- 
) ever know that the first railway built in Austria, promoted and 
)nized by government, was a narrow gauge? Then they soon 
d out the fallacy of it, and since then there has been nothing 
i seen of narrow gauge in Austria. 

n officer of Sweden, connected with their railway system, writes 
n indignant terms to correct the idea I had that they, like Nor- 
, had adopted the narrow gauge. He gives me to believe that 
r neither believe in or wish to have narrow-gauge railways. 
Ixcasing myself for having written much more than I intended 
ind begging you to cross out such portions as may not be con- 
red relevant to the questions asked, I remain, gentlemen, 

Your obedient servant, 

W. W. EVANS, 
Associate Memher Master Mechanics' Association, 

^* Keeleb, Flint & Pere Marquette Bailroad — I move the paper of Mr. 
M he received. 

irried. 

T. Forney, Railroad Gazette — I move the SecrelaFy read the circnlar 
out in regard to narrow-gauge railroadH. 

■le motion was carried, and the Secretary read the circular as requested. 

Circular of Committee. 

le Committee appointed at the last Annual Convention of the 
Brican Railway Master Mechanics' Association, to report upon 
he Relative Cost of Operating Roads of Gauges of Three Feet Six 
Kf, or Lest, and those of the Ordinary Four Feet Fight and a 
f Inch Gauge, respectfully submit the following inquiries, with 



the reqneRt that joa will Bend replies thereto u early te 
vith any additional informatioa relative to th« Butgect whi 
be able to give: 

1. Hare you hid sn,T experience in operating railroads of gaa, 
than four feet eight and > half inche*T 

2. If (o, hare you obaerTed any material difference in the t 
porting any given smoaDt of freight or number of panengeni, . 
witll the cost of doing an equal amount of huiineu oa a road of 
four feet eight and a half inch gauge? 

S, If you can do «a, famieh the Committee with Rt«ti*tiei h 
rtfaltM oM «r iransportdtion on the road* of different gaugtaT • 
•Oiu for thinking there is or ia not a differenceT 

1. In TMir opinion would tnoU can, aay of half the capadty c 
Mwitjr u*«*l. he mora economical than the latter, for a road vi 
tivvlj little irafficT 

sV What di> Toa think Ibe difference in weight, vhieh ia Ate i 
twA>v*a tW miitt, wnuld be between audi can of equal atrength foi 
yiMk(«<. and f^>r tfoc of four feel eight and a half inchea? And lo 
U iW ttiAmiKw aitributahle? 

if. WtiM *i>uU W the difficrence tn the peroeolagc of coat of at 

T tt ii aV> «U thai narrow (three feet] gauge care oiler leaa 
{•.ivili'; tt\'iii'>! tttrvr* than wide (four feet eight and a half in 
\Mi-> .■. lu •• .". .■■in ■■«.■(■? lud migkl. in your opinion is there 
itiik'ivK.v 111 ^li\' {-v-KTC r«quin>d lo draw »uch care around curTi 
i,vi h.Ujv .i:i,i i!v vi'ur ivnolu^ioni based upon practical ex 

S. IV >.'■' ; >'"i. l-nt KT a wrtion of oouDliT with a small Ir 
iiain'n liin^v ;iM,l ni'iiM !v "i.'tv ecnn-<mical lo operate than 
liuht nviil jiiil .\mi|iui.>i'i ,■! x'.K 'i.tnJ.ird fiiur titet eight and a 
imiiS''* \"'' 'i<-"l>*f ti«'l ">'uM lure any adrantage over the 



-V. ^ r, I! K. 
W. BKLI, SMITH. 

-v- '-■ /;. /:. 

PlenMBcldrewreplip* lo J. T. Robin ettc, M M. S R Divixii 
O. R. B., Pelersbnrg, Virginia. 

, Kiilrosd Gazelle— Mr. Prcidenl. thi* ii a aubjei 
craUy discuMed iLe cuuniry over for the laat tl 
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yctn, and I should have thought the Committee would have been able to 
gather some information of value concerning it. I see that the whole nar- 
Tot-gEDge controversy is based on the assumed fact that cars on narrow- 
gaoge roads can be made much lighter than those on broad-gauge roads and 
yet carrj about the same weight. If that be a fact I do not see why it has not 
been poeitivelj demonstrated instead of assumed. It is also claimed that 
tiMre is lets resistance in going round curves on narrow-gauge roads, but my 
inpreauon is that the inferior stability of such roa^s more than offsets that 
idTantage. I for one would like to know why cars on narrow-gauge roads 
can be built so much lighter than those on broad gauge. I have my doubts 
on that subject. 

Mr. B088, Memphis & Charleston Railroad — Mr. President, we are oper- 
itiog or trying to operate about twenty-five miles of narrow-gauge road. 
We find the light ties sink into the soft earth so much in our country as to 
Bake the track too uneven for use. We will have to put them closer 
together and make some other changes in the track. When that is done 
Imaj be able to give some results. I think the road wil.] be a success. 

Mr. Fry, Grand Trunk Railroad — Mr. President, this is a very important 
nbject. It has been widely discussed by the public, and is liable to be put 
to ns in a practical form at any time. I am glad<we have one Master Me- 
chankswho has had some experience with narrow-gauge roads, and sorry he 
baa not given us more of the information he must have about them. The 
^noBtions to be solved are whether lighter cars and lighter engines, which are 
possible on narrow-gauge roads, can do the work now required of roads of 
^'oader gauge. There are several narrow-gauge railroads in this country 
^ Canada, and I should think some of the members would have some 
ioformation about them. 

Mr. Lilly, of Indianapolis — Mr. President, I understand that there are 
*^® gentlemen here whb have prepared papers on this subject; one partic- 
^ly by Mr. Forney of the Railroad Oazette. I would request that Mr. 
Forney 'b paper be read. 

^' FoRHEY, Railroad Gazette — The paper which I have prepared is not 
on the subject of narrow-gauge railroads. 

Mr. Spbaque, of Pittsburgh — Mr. President, the impression I get from 
paper read is that we must do away with narrow-gauge roads altogether. 
The paper goes too far there, I think, for there are sections of the country in 
^hich there is no question it is cheaper to build narrow than broad-gauge 
'^''^) where roads are at all necessary. In such countries as Utah and 
" ashinglon Territory, where the country is being opened up, I am convinced 
^bey would answer every purpose of broad gauge ; but for heavy traffic I do 
fot, of course, think they would do as well. 

Mr. FosNEY, Railroad Gazette — Mr. President, will the gentleman who 

'U* just spoken inform me why a narrow-gauge road can be be built so much 
5 



cheaper than a broad gauge. It is aaaamed that the road can be boiU 
lighter, and the cars and engines also; but is it a fact? I think it ii 
extremely doubtful whether anj narrow-gauge road, varying much from Um 
ordinary standards of strength, capacity, and durability, will make much of 
a showing in favor of narrow-gauge theories. 

Mr. Spbaoue, of Pittsburgh — Mr. President, I positively know that I 
can build a narrow-gauge engine much cheaper than a broad gauge. Yoo 
can make the engines and cars much lighter and run with a lighter rtil> % 
Such a road is all-sufficient for some new parts of the country, and ia,of 
course, much cheaper than a broad gauge, which requires everything to be 
heavier. 

Mr. Hudson, Bogers' Locomotive Works —Mr. President, I think there ire 
some questions connected with this subject of narrow-gauge railroads that 
ought not to be lost sight of. We should all strive to see how light we eai 
build curs for any gauge. Many of us who were railroading twenty and 
twenty-five years ago recollect distinctly what small locomotives we had— 
what light cars and lightly-constructed roads. They did the buaincM 
required of them. Boiling stock and roads became heavier as the transpor- 
tation of the country became heavier. I can remember when eight-toe 
engines were run and did all the business required of them. It seems to me 
that in new countries light engines and cars and light tracks might be used 
successfully and economically until the traffic of the road warranted the lay- 
ing of heavier iron and the construction of larger engines and can. Thi 
gauge ought to be what it is, however, the standard being probably eoDe* 
what wider than it now is on most roads. 

Mr. Coleman Sellers, of Philadelphia — ^I would like to ask whethcrtbe 
Committee on this subject has sent in any communication stating whythef 
did not make a report? 

The Secretary — Mr. President, Ronie four w&ks ago I wrote to th« 
Chairman of the Committee, advising him that our annual meeting would be 
held here on the 14th of May, and rcqueRting him to have his report res^i/ 
and forward to me. I have heard nothing from the member, and expected 
that he would have his report here. 

Mr. J. T. RoBiNETTE, Atlantic, Mississippi & Ohio Railroad— Mr. Pr*** 
dent, I will stale to the Convention that the information your Committee 
received from members in answer to their circulars was not such as tobaee* 
report upon. That is the reason no report was prepared. For myself I c<>^ 
sider that this question belongs to the Civil Engineer, not to the Mft>tef 
Mechanic, and I don't see what we have to do with it at all. 

Mr. Setchel, Little Miami Railroad — Mr. President, as I have had W 
experience in the management of narrow-gauge railroads I can give no vili^' 
able information about them drawn from experience; but I think we shofli<l 
all study and have some ideas on all subjects connected with railroads, ao*^ 
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place to say what we tbink about it. I^iflfer with my friend Bobi- 
iink it is right and proper for us to discuss any subject pertaining to 
Besides this Association being composed of Master Mechanics, it i% 
sed of a number of Railroad Superintendents. I think at the least 
ere are no less than ten or twelve Master Mechanics of our Asso- 
3 have been promoted to the responsible positions of Superin- 
Railroads. It strikes me, therefore, that this is a question of con- 
nportance to our Convention. Practical views and the knowledge 
;rated facts, in regard to the advantages of broad and narrow- 
oads, would be very valuable to the directors of railroads employ- 
ee the question of the adoption of any gauge should arise on new 
it is a question with which we should all be familiar. As to the 
self, so far as we have light upon it, I think the narrow gauge 
probably will do very well in those parts of the country where 
;ht and cheapness of the road and running expenses the principal 
attained. Still, I am in favor of a standard gauge ; with that, as 
\a of^^the road becomes heavier, heavier rails and rolling stock 
ded without great additional cost. Those roads which have 
larrow gauge will become broader, at least up to the present stand- 
country through which they run develops. The demands of the 
. determine '.the gauge and the weight and capacity of rolling 
lilroads, and we will have to succumb to these demands. The 
ieavy cars of to-day are run is because they are necessary to meet 
f the country. The people do not want anything less than a four 
[id a half inch gauge. It is the public that call in use the heavy 
dace and sleeping cars, and just as the people demand these \ 
tions they regulate the gauge of the railroad and increase the 
oiling stock, and this determines the capacity of the cars neces- 
be business of transportation. 

, Grand Trunk Railroad — Mr. President, there have been a great 
i of railroad built since the agitation of this subject began, and, 
r special prejudice against the narrow-gauge road, it seems to me 
lirectly interested in the construction of those roads would have 
narrow gauge if they had been satisfied as to its advantages over 
auge. I mean, of course, those roads that are not in connection 
ink lines of the country and dependent on them for a large share 
liness. The present standard gauge seems to meet the wants of 
system of the country, and that being the case I do not see that 
;e roads can ever have the advantage over broad gauge. I very 
ion whether narrow-gauge roads can be built and operated much 
ly than roads of the standard gauge. 

[KETTE, Atlantic, Mississippi & Ohio Railroad — Mr. President, 
', of the country when there are questions of route and gauge 
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to be determined, it is considered the dat^ of the Civil Engineer to dedde 
them, the Master Mechanic puts on the rolling stock, motive power, and 
idecides matters pertaining to the boilers and machinery of engines, the 
smoke box, etc., but has nothing to do with speculations as to the width of 
gauge to be adopted. As I have before said, I fail to see what this ConTen- 
tion has to do with the subject. 

Mr. J. Y. Smith, of Pittsburgh— Mr. President, I have had a good deil 
of experience with narrow-gauge roads, and I have been their advocateeio 
long that I am sometimes called ''Narrow Gauge'' Smith. In ray time I 
have built engines ranging in weight from eight to forty tons, and knowlooo- 
motives weighing as low as four tons can be successfully operated. We htTe 
built in our works twenty-four inch-gauge engines, which averaged the Ithon 
of from thirty-five to forty tons each. Such narrow-gauge roads •may be 
built for the development of wood and iron regions where broad-gai^ 
roads would be too expensive altogether. On gauges of three feet we hire 
run engines weighing from ten to fourteen tons, and saved in the operatioa 
the labor of forty mules. We have made such locomotives to run on twelve 
pound rails. I regard narrow-gauge roads as far cheaper and fully as oseAil 
as broad gauges in opening up lumber and iron regions, and for those see* 
tions where traffic is yet light. My experience with the narrow-gauge es- 
gines we have built is that in carrying loads there is about twenty-fire per 
cent., or one-third more, in favor of the narrow or three-feet gauge than in 
the four feet eij?ht and a half inch road. Still I do not claim that nairov 
gauges will do for all sections of the country. I am favorable to narrot' 
gaiig^e roads because I have goods to sell. 

Mr. Forney, Kail road Gazette — It strikes me that the same argument the 
gentlemen makes in favor of narrow gauge will hold good for the standard 
gauge in both cases. They both "have goods to sell." 

Mr. Wells, Jefferson ville, Madison & Indianapolis Bailroad — I woald 
like to a.sk Mr. Smith whether the grades on which he demon.<}trated the 
twenty-five per cent, in favor of the hauling of the narrow-gauge engin«* 
were the same as those on which the four feet eight and a half inch engin* 
was tried ? 

Mr. Smith, of Pittsburgh — Yes sir; they were the same, and the f*" 
8ult was as I have stated it. The philosophy of the advantage in &Tor 
of the three-feet gauge I have not yet discovered. There's a little difference 
in favor of the narrow guage on a short curve, but at a slow speed and on » 
straight track there's no difference between them whatever. 

Mr. Hudson, Kogers' Locomotive Works — It is evident, Mr. President, 
that narrow-gauge roads can not be run with light rails. The Festiniog, the 
parent of all narrow-gauge roads, was originally laid with rails weighing 
hi X teen pounds to the yard. Il has been relaid three times. The la^t rail* 
put down weighed forty-eight pounds to the yard, and they are taking iho* 
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up and putting down heavier ones jet. The road is now operated with loco- 
motiveH weighing as high as twenty-two tons. It is clear that narrow-gauge 
roads must undergo expansion as the business of tlie public demands it. 

Mr. Forney, Bailroad Gazette — I would like to ask Mr. Smith whether 
the difference in the hauling capacity of the two locomotives he has men- 
tioned, as showing in favor of the narrow gauge, was a showing Of gross 
weight hauled ? Was there any difference in the weight of the cars with 
which the hauling was done? 

Mr. Smith, of Pittsburgh — As near as I can remember the wide-guage 
cars weighed from five to seven tons ; the narrow guage from four to five 
tons each. As to the engines, we hauled more tons on the narrow guage 
than on the-broad by engines built from the same patterns. 

Mr. Hudson, Rogers' Locomotive Works — I would like to ask Mr. Smith 
if he can give us the weight of each of those locomotives. As I understand 
him they were of about the same size, except as to the difference of gauge. 

Mr. Smith, of Pittsburgh — I think the engine on the three-feet gauge 
weighed somewhere about fourteen tons; the wide guage from fourteen and 
a half to fifteen tons. The weight was in favor of the wide gauge. 

Mr. Robinson, Great Western Railroad — Mr. President, I think we are 
getting some valuable information on this subject, and I hope the Committee 
havipg it in charge will feel encouraged to investigate it as fully as possible 
before our next meeting. If it can be demonstrated, as a member asserts 
here to-day, that a narrow-gauge road can do a third more work than a 
broad-gauge road, it is important that all railroad men should know the fact. 
However that may be, it seems clear to me that narrow-gauge roads may be 
made of great utility and profit in opening up agricultural districts where 
the means are lacking to build broad-gauge roads. We should have all the 
information accessible in regard to the cost of building and operating such 
roads. For roads of heavy trafiic and long trunk lines, however, I am settled 
in the opinion that nothing less than four feet eight and a half inches will 
do. So far as the propriety of our discussing this subject and inquiring into 
it is concerned, I think we should do both. It is something which concerns 
us very much. Some time after that little railroad in Wales was started, the 
Master Mechanic of the road, or the person occupying a corresponding posi- 
tion, was waited on by a commission of royal appointment from Russia and 
from France. They asked all manner of questions in regard to the opera- 
tion of the road, its rolling stock, etc.: they went to the Master Mechanic, 
not to the Superintendent and head officers of the road. We can not get too 
much information in regard to anything connected with the mechanical 
operation of railroads. 

Mr. Wells, Jeffersonville, Madison and Indianapolis Railroad — I pre- 
sume not very many of us will differ as to the advantages to be derived from 
the use of small engines and cars on those little roads where they can do the 
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work which hoives have done heretofore. There can be acaroelj any dife^ 
ence of opinion abont that The question is whether narrow-goage roaci< 
can be made to do the work of roads of standard gauge having great trer^' 
and heavj transportation. That is the question upon which we differ, and 1 
suppoRe we would differ on some points connected with it if we discoMed tb« 
matter all day. There is no doubt in my mind that the present standtrci 
guage is necessary for the traffic of roads having a heavy bosineii, and I 
hardly think it will be reduced. 

Mr. Keeler, Flint and Pere Marquette Railroad— Mr. President, I more 
the discussion of this subject now close. 

Carried. 

The Secretary read a letter from Colonel Grardner, of the Pennsylvania 
Railroad, inviting Western members, on their return home, to join in mn 
excursion over that road from Harrisburg to Pittsburgh on Saturday. 

On motion of Mr Wells, of the Jeffersonville, Madison & IndianapolU 
Railroad, the invitation was received and a vote of thanks extended to 
Colonel Gardner. 

Secretary Setchel— Mr. President, Mr. R. V. Dollncy, a former Ma»- 
ter Mechanic, states to me that at our former meeting at Louisville he leot 
his assessment fee to Mr. Dodge, our Secretary at that time; I find there u 
no record on the books, and he desires to know whether the Convention will 
regard him as a member or not. lie desires very much to partidpste io 
the proceedings, but is not certain whether he is entitled to or not. 

Mr. Spraoue, of Pittsburgh — Is lie a Master Mechanic at present? 

Secretary Setchel — At the present time I believe he is not. 

The PRESIDENT—If there is no record of his admission to the AffloaV 
tion, and he is not a Master Mechanic at present, I do not see that the geo* 
tleman is eligible. 

On motion, the Convention adjourned to 8 o'clock P. M. 
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EVENING SESSION. 

*lie Convention met pursuant to adjournment at 8 o'clock P. M., President 
tton in the chair. 

'be President announced that Mr. Brown of the Erie Railroad being nna- 
to serve on the Committee appointed to prepare subjects for discussion at 
next annual meeting, he would appoint Mr. C. B. Peddle of the St. 
lis, Vandalia & Terre Haute Railroad in his stead. 

fiE Pbesident — The next business in order is the report of the Com- 
tce on the Construction and Operation of Solid-end Connecting Rods for 
omotives. 

port of the Committee on ^e Construction and Operation 
of Solid-End Connecting Bods for Locomotives. 

*'he American RaiLway Master Mechaniet^ Association: 

liNTLEMEN — Your Committee beg leave to report that in the 
:^harge of their daties they prepared a circular with the followiDg 
uiries : 

. Have yon ever used parallel rods with solid ends? 
L Were bearings made of brass or were the ends of the rods bored 
it pins? 

». If gibs or boxes were used, did you use keys for adjusting 
m? 

following these questions was an earnest request for the results of 
experience with the subject before your Committee. The duties 
your Committee, as understood, have been simply to solicit this 
»Tmation and lay it before the Association without intruding their 
i opinions, leaving the discussion of the subject, farther than 
^n by the correspondence and any definite recommendations or 
gestions, to the Convention itself. 

^ is but justice to say that the individual experience of your 
cimittee with the sol id -end rods has been so limited that, were 
y so disposed, they would not feel justified in deciding against 
ir use, supported as they are by some of the ablest members of 
' Association. 
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To the inquiries of your Committee replies from the representa- 
tives of twenty-six different roads and manufacturing companies 
have been received, of a nature so diverse as to render the task of 
classifying somewhat difficult; but it is believed the following repre- 
sents very nearly the preferences of those making reply : 

Eleven have never used them, and are, of coarse, withoat well- 
grounded preference. 

Three report having used them, but are not using them now, be- 
lieving them more expensive and less serviceable generally. 

Five have used both solid and those connected with strap, but ex- 
press no preference. 

Four are using both kinds, with preferences for the strap. 

Three favor the solid end. 

Showing but a small minority only who favor the continaance of 
the solid-end rod. Of these three, two — Mr. Fry of the Grand 
Trunk Railway of Canada, and Mr. Boone of the Pittaburgb, Fort 
Wayne & Chicago Railway — presented the Committee with drawings 
showing the method of using on their respective roads which are 
attached to this report. 

The only recommendation your Committee would make is that the 
matter be fully discussed in Convention, when the merits of the dif- 
ferent kinds could be more clearly presented than your Committee 
from the data furnished could present. 

Respectfully submitted, 



J. SEDGLEY, 

L. S. do jHf. S. jR. R. 
J. W. NESBITT, 

T. H. & a R. E. 
N. E. CHAPMAN, 

a dh p. R. R. 



Committee. 



The following letters from MesflrB. Howard Fry, of the Grand Trow 
Railroad, and Jas. M. Boonk, of the Pittsburgh, Fort Wayne and Chic«go 
Railroad, each accompanied with a drawing of the style of connecting^ 
used on their roads, arrived too late to be included in tlie report of theCott* 
mittee on Connecting Rods, but are considered of sufficient Importance by IM 
Printing Committee to be inserted in our Annual Report. 

J. H. SETCHEL, Seereian- 
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ifES Sedolet, Esq.^ Chairman of Committee on Connecting Bods for Lo* 
(motives : 

Dear Sir — In reply to your circular about solid and parallel rods, 
beg leave to state that all oiir standard engines on the Grand 
ink Railroad have coupling rods with solid ends. We find them 
^p to make and very simple to keep in order; avoid all danger 
m straps or bolts breaking, and the facility for taking down and 
tUng up is obvious. In England solid-end coupling rods are the 
e; and during a service of eight years, on the South-eastern 
ilway in that country, I never heard of straps being used. 
In England and here we use brasses for bearings very similar to 
lat are used with straps. In order that you may see the arrange- 
!nt I send you a rough tracing of the rod we use here, and also 
i one used on the South-eastern Bailroad in England. You will 
tice that the rod we use in Canada is plain and ugly in form, no 
ention having been paid to beauty of design, the desired end is 
attain in the cheapest manner possible. The oil cup must be 
>de separately and screwed on. The English rod, on the other 
nd, is of very neat design, though very difficult to forge — the oil 
[) being forged with the rod, and the bearings for the set screws 
also formed by enlarging the rod. In English practice one set 
ew is not considered safe. 

iTou will notice that the rod used in Canada is of unusual breadth 
npared with its thickness — this design was adopted by the late 
-omotive Superintendent in Montreal, Kichard Eaton, Esq., in 
er to prevent the breaking of the rods, which during the winter 
t of frequent occurrence. Since the adoption of these slim, deep 
8 I have not known one instance of side rods breaking, though 
getting through snow drifts the driving wheels have to be slipped 
^n enormous extent. Our connecting rods in Canada are fitted 
h ordinary straps and bolts. In English practice it is quite com- 
u to have solid-end connecting rods similarly arranged to the side 
Is I have mentioned, though, of course for outside cylinder en- 
ies only. 

Yours truly, HOWARD FRY, 

Assistant Locomotive Sup't Grand Ihink Baihoay. 
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Coupling Bod for 8. E. B. Standard. 



FOUB- WHEELED COUPLED ENOIKE. 




y.s'.aun^^ 




Cyllndora 16" X 24". 



Wheels G'. (/ dUmeter. 



Frand Tmnk B. B- Standard Conpling Bod. 
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HOWARD FRY, LoeomoliM SuperiniaidtnL 



U^ 



Parallel Bod for McQaeen Engine. 

FITTOBCIIOB, rOKT WAYKS A CHICAGO &AIUtOAD. 




JAMES M. BOONE, MaiUr JUeduui^ 
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Fort Watne, Indiana, March 20, 1873. 

res Sedglet, Esq., Chairman CommitUe on Solid-end Connecting JRods : 
)JEAR Sib — In answer to your circular I would say : 

. I am using solid-end parallel rods. 

S. The bearings are made of brass, babbited ; the ends of the 
A are bored out and brasses turned to fit them, and then forced 
with hydrostatic press, the brass having been bored out to slip 

pins ; the brass being made in two halves, each with flange and 
iing in center of length of bearing. 

\. There is no means of adjusting them, the intention being to 

1 them as long as possible and then replace them with new brasses. 
Those I have running are giving good satisfaction. I find one of 
the solid-end rods to weigh thirty-two pounds less than one of 
usual style of rods for same engine, and cost of fitting up at 
\t fifty per cent. less. 

lerewith please find tracing of the solid-end parallel rod we are 

'g- 

Truly yours, JAMES M. BOONE. 

r. Keeler, Flint and Pere Marquette Railroad — I move the report be 
ived and filed. 

irried. 

The Resistance of Trains. 

le Committee on the Resistance of Trains on Straight and Curved 
-ks, and on Wide and Narrow-pauge Roads, and with Four or Six- 
eled Trucks, and with Long and Short Wheel Base, are readj to report 
will be the next business in order. 
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Great Western Railwat Mechanical Supt's Office, 

Hamilton, Ontario, April 23d, 1873. 

^ Members of the American Railway Master Mechanics' Association : 
riNTLEMEN — As your Committee, appointed on the suhject of 
^e Resistance of Trains on Straight and Curved Tracks, and on 
ie and Narrow-gauge Roads, and of Four or Six-wheel Trucks, 
with Long and Short Wheel Base," we heg to report that we 
^ up a set of questions which it was calculated would he pro- 
tire of such answers as would enable us to submit a comprehen- 
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sive report, but it is with regret we have to state that only vim 
answers have been received to the three hundred circulars sent oat, 
and even these contain such scanty information as to be of little 
value for the purposes required. A tabular statement of the replies 
that have been forwarded is attached, from which, together with our 
own experience, we beg to submit the following general remarb: 

Six-wheel trucks are found to produce greater resistance, and is t 
consequence absorb more hauling power than four-wheel tracb car- 
rying the same weight of car. 

Generally speaking six-wheel trucks do not appear to be used 
except for the purpose of carrying proportionately heavier ears, sack 
as baggage, sleeping, and other similar coaches. 

In the case of a broken rail or broken axle, six-wheel tracks, if 
properly constructed, possess advantages in point of safety overfoar- 
wheel trucks ; but, with proper care of track and attention to axles, 
four-wheel trucks for ordinary traffic purposes may be regarded as 
giving the best general results. 

A reasonably long wheel base seems to be generally recommended 
as productive of steadier motion, and a standard of six feet betweea 
centers of axles in four-wheel trucks for four feet eight and a half 
inch gauge seems to be the most acceptable for passenger train car?, 
while about five feet would be equally approved of for centers of 
axles in freight cars. 

No information whatever has been forwarded to us regarding nar- 
row-gauge rolling stock in connection with this question, but the 
foregoing remarks are equally applicable to all gauges; and we do 
not think that any of our members would doubt the fact that the 
narrower the gauge the less the train resistance on curved tracks. 

So far as the information elicited enables us to judge it wooH 
appear that no reliable experiments have as yet been made with roll- 
ing stock in this country, to determine the exact dynamic force or 
resistance in pounds per ton hauled, at various speeds and with Jif- 
ferenC classes of trucks. 

It was the intention of your Committee at the outset to have pros- 
ecuted a series of experiments with this object in view, but not suc- 
ceeding in obtaining a suitable instrument for the registration of 
experiments of this nature, we can not offer any practical inforoi' 
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on the subject beyond wbat is published of European experi- 
\Sf where train resistance is usually given at about eight pounds 
x>n on a level, straight, good-conditioned track. This, however, 
^ the result of European rolling stock, where the truck system is 
in general use, would not be sufficient for our system, while the 
1 allowance for extra friction in goins round curves would be 
with American rolling stock than with European, in conse- 
ce of the greater freedom in action of the truck system fur such 
ose. 
conclusion, we would strongly recommend a series of experi- 
s being undertaken, at the expense of the Association, to accu- 
j determine the train resistance in pounds per ton of different 
3S of American rolling stock of various gauges and at different 
is. 
)ologizing for so limited and imperfect a report, we are, gen* 

Yours respectfully, 



W. A. ROBINSON, 

G. W. K. jB. 
WM. JACKSON, 

R.y Yr. & 0. R» R. 

C. T. HAM, 

Late N. Y. C, E. B. 



Committee. 



e following letter of Kexjben Wells, of the Jeffersonville, Madison & 

tnapolis Kailroad, to the Chairman of Committee on the "ReRist- 

of TrainH/' etc., was received too late to be incorporated in the report 

e Committee, and by request of the Chairman is inserted in our annual 

t. 

J. H. SETCHEL, Seereiary. 

Jefferson viLLE, Indiana, April 21, 1873. 

i. BoBursoN, Esq., Chairman of Committee on " The Beaistanee of 
ains" etc.: 

BAB Sir — Your circular came to hand some time ago, but 
mislaid by some means, and I found it with the replies sent 
as Chairman of Committee on " Safety Chains," etc., and 
ply at this late day in consequence. I am sorry that the 
f has been so Icng delayed, and am equally sorry that I can not 
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give you replies to the roost important questions embraced in the 
subject. 

1. Twenty with six- wheel tracks and thirty- two with fonr-wbeel 
trucks ; total wheel base of cars with six-wheel tracks as follows: 




(>>-e4-(>) Tt?t?t 

•* «5./"1 ► 



TOTAL SO reer 

Cars with four-wheel trucks are of different lengths, fVom thirty- 
five to forty-five feet, and trucks also vary from a spread between 
wheel centers of six feet to seven feet in each truck. 

2. We have about eight hundred freight cars ; all have foar-wheel 
trucks. Have had no experience with any other style of freight-cir 
truck. The length of wheel base is twenty-four feet; the wheels in 
each truck are four feet ten inches between centers, the distiace be- 
tween the centers of trucks being nineteen feet two inches. 

3. I have not tested the matter so as to determine positively, tod 
can only give an opinion formed from general observation. Our 
road is comparatively straight, and such curves as are in it are of 
very long radius ; and so far as my observation can determine the 
matter I am of the opinion that there is but very little difference m 
carrying a given load, whether on six-wheel trucks or four-wheel, »* 
hauling power. 

4. I consider that a wheel base (in one truck) of ten feet for six- 
wheel trucks under passenger, sleeping, baggage, and similar cars 
running in passenger trains, to be perhaps the best that could W 
adopted on roads with curves such as are found in the United States. 
I should not recommend a shorter wheel base than that. I have 
six-wheel trucks under some large baggage, mail, and express cars 
that have a wheel base in each truck of eleven feet, and have never 
found the least difficulty in running them on switches in the cities 
where curves arc short, or on switches at any place; nor has there 
been any more wear on the flanges than on wheels in trucks of shorter 
base. I would consider five feet as a very good standard for the 
distance between centers of axles in trucks under freight cars, thus 
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)ating the weight on the track to better advantage, and increas- 
^dinesB in the riding of the car. I find that trucks of four 
en inches or five feet spread give better results than when the 
3 are closer together. 

ad 6. Can not tell ; have never tested with either. 
Have never made a test. Have had no instrument for making 
:est, bu^ should like very much to be posted on that subject. 

Respectfully yours, 

R. WELLS, M, M., J., M. do L R. R. 

Eeeleb, Flint and Pere Marquette Bailroad — Mr. President, I would 
• ask the Committee if thej know the amount of expenne necessary to be 
ed in carrjing on the experiments they reCommend ? 
RoBiNSOK, Great Western Railroad — Mr. President, the principal 
»f expense would be a dynamometer, such as is used in Europe. I 
lever seen one of them in this country, and would like to ask whether 
ember here knows of one being in use. 

Sedolet, Lake Shore & Michigan Southern Railroad — Mr. President, 
is an instrument of the kind in the hands of outside parties, I believe, 
ery simple in construction and would cost about one hundred dollars, I 

Little, of Philadelphia — Mr. President, I would like to obtain some 
lation about this InRtrument. I understand the Pennsylvania Railroad 
my has been making some experiments on this subject. Perhaps Mr. 
es can tell us something about the instrument used. 
Drifpes, Pennsylvania Railroad — Mr. President — The dynamometer 
>y the Pennsylvania Railroad was designed expressly to measure the 
n of the different classes of locomotive engines now in use in passing 
curves. It is self registering, both as to the power exerted in hauling 
and the distance- run, as it will register both ways, going either for- 
)r backing. It will consequently register the force exerted in checking 
eed of trains. The machine is fastened on a car, and can be attached 
train. Its cost is^bout four or five hundred dollars. 
Lilly, of Indianapolis — Mr. President, such an instrument has been 
n the Lehigh Valley Railroad, I understand. Perhaps Mr. Kinsey or 
lark can tell us something about its workings. 

Clark, Lehigh Valley Railroad — Mr. President, the only use we 
of the dynamometer we had wiis to contrast the strain upon engines in 
op some of the h^avy grades on our road. 
Robinson, Great Western Railroad— The cost of the article is what 

Qt. 

6 
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Mr. ClabK) Lehigh Valley Railroad — ^I rappoae it wonld cost aomewbm 
about one hundred and fifty dollars. 

Mr. RoBiNBOK, Great Western Railroad — It may appear straage (o thi 
Convention that the Committee on this subject learned nothing about tbeoM 
of the dynamometer in this country. Ab Chairman of the Committee I vill 
state that there were three hundred circulars sent out on this subject, to 
which we received but nine answers, and none of them gave as any bformi- 
tion about the dynamometer. It seems to me that if so many gentleiDeo 
here know about the instrument they might have answered the questions of 
the Committee. In r^ard to the dynamometer I will state that to be of toy 
use it must be self registering. Such an instmment, I should think, might 
be purchased and owned by the Association, and any member who felt va^ 
ficient interest to make an experiment with it could do so. And this ksiis 
me to speak of what we shall come to presently, the 8ul>ject of a mechanictl 
laboratory for the Master Mechanics' Association. The time has come, I 
think, for the establishment of something of the kind to enable the memberf 
of the Association to make such practical experiments as they may dtm 
necessary. I would movc> that a Committee on Mechanical Laboratoiy b* 
appointed by the President, and that this qnestion be referred to that Con* 
mittee. 

The motion was carried. 

Mr. Eddy, Boston & Albany Railroad — Mr. President, there Is one robject 
I have oftentimes thought it would be well for us to look into — one, 1 think, 
that has never been before the Association ; and sometime before we adjourn 
I will make a motion to have a committee appointed to report on the 
action of oil used in our cylinders — to examine that subject and report upon 
it, and to see whether all roads suffer in the same way that we and other 
roads do. 

The President — Will you please state what you want to the Committee 
on Subjects for Discussion at the Next Annual Meeting of the AsBodationy 
that they may include the subject in their list? 

Mr. Keeler, Flint & Pere Marquette Railroad — Mr. President, I mofe 
that we proceed to the next report, and that the discussion on this sulu^ he 
closed. 

Carried. 

The President — The Committee on the EflSciency of Check or S«fc<y 
Chains on Engine, Tender, and Car Trucks in Lessening the Danger Rtfolt- 
ing from Running off the Track, are ready to report and will be the d^^ 
business in order. 
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»port of Committee on the Effloienoy of Check or Safety 
Chains on Engine, Tender, and Car Trooks in Leeiening 
Danger resulting from Banning off the Track. 



ilu American Raiiwx^ Master Mechanic^ AMSOciatian: 
GrKNTLEMEN — Yotir Committee, to whom was referred the subject 
**Tbe Efficiency of Check or Safety Chains on Engine, Tender, 
I Car Trucks in Lessening the Danger resulting from Running 
the Track," would respectfully report that they issued circulars 
which such questions were asked, as in our opinion were calcu- 
ed to elicit answers from the various Superintendents of Motive 
vrer and Master Mechanics addressed, that would enable the Com- 
ttee to arrive at definite conclusions upon the subjects referred to, 
1 enable them to recommend to the Association, for its considera- 
Q and adoption, those plans and parts of this subject about which 
re might be but' little diversity of opinion. The following is a 
»j of the circular referred to : 

SAFETY CHAINS. 
'. , Railroad: 



[^EAR Sir — The Committee appointed by the American Railway 
Bter Mechanics* Association on the subject of **The Efficiency 
Check .or Safety Chains on Engine, Tender, and Car Trucks in 
saening the Danger resulting from Running off the Track," would 
pectfully solicit your opinion on this subject, and we present 
ow some interrogations for your consideration. Yet we desire 
& will not be confined entirely to them in your answers, but will 
e Tu such matters of information as will be calculated to bring 
' the facts as to whether safety chains can be so applied that their 
ciency may, on the whole, warrant the expenditure in their ap- 
^tion to all engine, tender, and car trucks, and their maintain - 
^ in a condition to be entirely reliable under all ordinary circum- 
i^ces when subjected to such strains as may be brought upon 
m m ease of accidents : 

• Do you consider it practicable to apply safety cliains and their fimten- 

\ of sufficient strength to all classes of tracks, so as to be entirely relia- 

Qoder ordinary drcumstances, and would their efficiency and certainty 
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in lesflening danger in case of accidents warrant tlie cost of applicatioD and 
maintenance in good condition thereafter? 

2. What Hhoald be the diameter of the iron composing the links of mifif 
chains to engine tmcks, and what for chains to tender and car trockiyU^^ 
what fiihonlJ be the length of the links of chains to each class of trucki? 

3. Should the point of attachment of the chain to the frame of engiMy 
tender, or car, be as directly over where it is attached to the truck as pne- 
ticable, with but sufficient length of chain to permit the ordinary moTeneots 
of the truck while on the track, or should the chain be fastened diagooallr 
from the points of attachment, and in the direction of the strain broogbC 
upon it, in preventing the truck from turning, or assuming a position to g» 
off at a tangent from the direction of the rails, in case of mnning off the 
track? 

4. Should all trucks have safety chains attached to each of the four cor- 
ners, or do you deem two chains sufficient for each engine and tender tnckf 

5. Do you know of any instances where the use of safety chains prsTeotai 
serious damage or destruction of life or property ? 

C. Is it your opinion that, as a means of safety, all center pins and kinf 
bolts of engine, tender, and car trucks should, in all cases, be secnreir 
keyed, so as to prevent the center pins from being drawn out of their plaees 
and to hold the trucks in their place, under all circumstances? 

R. WELLS, 

mTm. J.M.&I.ILIL 

CHAS. R. Meddle, 
J. l. white, 

M. M, E. & a R R. 
Please address replies to R. Wells, J. M. & I. R R^ Jeffersonville, Ind- 

Your Committee received answers to their circulars from twenty- 
four different Superintendents of Motive Power and Master Me- 
chanics iti the United States, Central America, and Canada. Of 
this number, nineteen were of the opinion that all locomotiTes, 
tender, and car trucks should have safety chains attached of snfi* 
cient strength to prevent the truck from assuming a position to run 
at an angle from the line of the track, in case of ordinary derail- 
ment, and to hold up the corner of the truck in case of the breaking 
of a wheel or axle, and prevent the truck in such case from being 
torn from its position by the corner falling upon the track and com- 
ing in contact with the ties, bridge timbers, or cattle guards on the 
line. One was of the opinion that safety chains should be appli^ 
to engines and tenders only, while three considered them unreliable, 
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)D that tooount did not attach them to the tracka under the 
ig stock in their charge. 

those recommending the use of safety chains^ ten give it as 

opinion that f inch round iron should be used for the links in 

3 to engine trucks, and twelve consider f inch iron sufficient. 

r chains to tender trucks, two advise the use of f inch iron for 

fifteen f inch iron, and four think ^ inch iron sufficient. 

r passenger and baggage car trucks, twelve are of the opinion 

f inch iron should be used, and five recommend f inch iron; and 

e chains to freight car trucks, nine are in favor of using f inch 

and nine consider § inch iron strong enough. 

regard to the length of link for each size of chain, there 

to be but little diversity of. opinion ; with two or three excep- 

all recommend the standard adopted by chain makers known 

)le. The point of attachment of the chain to the frame of the 

e, tender, or car, is considered best when as near directly over 

dint where attached to the truck as practicable by nine, while 

iial number believe that the chains should be attached so as to 

diagonally, or nearly in the direct line of the strain in prevent- 

le truck from turning, so as to run at an angle from the line 

id in case of derailment. One recommends two chains for 

forward corner of engine trucks attached — the one immediately 

and* the other diagonally from the point where attached to the 

Another considers the point of attachment to the frame 

1 be in a line directly forward of the point where the chain is 

ed to the trunk. 

i opinion seems to be unanimous that where safety chains are 
;here should be four chains to each truck ; three, however, con- 
that two is sufficient for each engine and tender truck, on 
it of being usually run in but one direction. Eighteen reply 
hey know of a number of instances where the use of safety 
I, in their opinion, was the means of preventing much destruc- 
f property, and perhaps in some instances the loss of life. It 
en also as the opinion of some that had safety chains been 
in instances that came under their observation, the destruction 
3perty would have been very much less in those cases. In 
to keying the king bolts and center pins of all classes of 
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tracks, so as to hold them securely to the frame or body, there b 
but little difference of opinion expressed. Sixteen give it u tbeir 
opinion that the trucks to engines and tenders should be tliQS 
secured, and fourteen express the opinion thai the king bolts to 
car trucks should also be keyed. Four consider that trucks shcrald 
not be keyed to the bodies of cars; that in case of a serious am- 
dent more harm than good results from holding the track to tbt 
body. 

Your Committee haye carefully considered the answers giren to 
the questions propounded in our circular upon this subject, and the 
reasons given for the conclusions arrived at by those answering, ind, 
as there is on some points a wide difference of opinion, we hare 
thought it best, in order to present the subject to the ConventioB 
for their consideration and action, to review the subject, taking eieh 
of the questions in the order in which they occur on the drealiT} 
and where a difference of opinion has been expressed we have takea 
the liberty to recommend what in our judgment seems to be tin 
best, giving our reasons for so doing. Your Committee very maek 
regret that so few of the Master Mechanics, out of the great nunber 
to whom circulars were sent, found it convenient or the subject of 
sufficient interest to them to reply, and that our report must oo tbit 
account be based upon the opinion and views of so small a propor- 
tion of the whole number. 

1. To the question as to whether it is practicable to apply safety 
chains and their fastenings so as to be reliable in cases of ordioarj 
derailment, and in consequence lessening the danger in case of each 
accidents, there is scarcely any difference of opinion. All seen to 
agree that if chains are of sufficient strength and properly applied, 
the results in lessening danger and preventing in many cases great 
destruction of property, or perhaps life itself, would much more 
than pay for their application and maintenance. Those giving thtf 
as their opinion cite a number of instances coming under tbeir 
observation which go to prove that in those instances at least it 
would seem the results were very satisfactory. Of the number of 
such cases we only cite one or two. The first is that related by Mr. 
Setchel, of the Little Miami Railroad. Sometime during the past 
winter both wheels were broken from the back axle in the forward 
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track nnder the tender of one of their engiaes hauling an express 
train, that seven miles were run after such breakage before anything 
was known of the matter, the safety chains holding the truck up 
from the rails, the train running along at the usual rate, no other 
damage resulting. Another instance is related by L. H. Waugh, of 
the fi^nsas Pacific Railway, as coming directly under his own ob- 
servation, where six cars in a freight train, running off the track at 
a defective joint, were hauled across a bridge one hundred^ and 
twenty feet long, the safety chains holding the trucks close to the 
rails, and the cars passing in that way entirely over the bridge, and 
receiving but little if any injury, and were aflerward drawn on the 
rails and continued on in the train to their destination. One car in 
this train that was without safety chains received so much damage 
that considerable repairs were required before it could be put in 
service again. One of your Committee witnessed an instance where 
the forward axle in the truck of an engine broke while running at 
the rate of twenty miles per hour with a passenger train, the wheel 
running into the ditch, and the safety chains holding up that corner 
\>f the truck until the train was stopped, the other wheels in the 
truck remaining on the rails, no other damage resulted. A great 
Dumber of instances can be mentioned where safety chains have 
proved efficient ; and when of proper strength but few instances can 
be shown where they have not been efficient in ordinary cases. 
Chains will not in all cases, nor under all ctrcMmstances, prove effi- 
oient, in consequence of the extraordinary strains brought upon 
them in case of running over obstructions, or where the trucks are 
lubject to unusual force from accidents other than those resulting 
from a broken wheel or axle, or simply derailment. There is no 
mechanical difficulties to overcome in order to secure sufficient 
strength of chain or fastening to ensure efficiency under ordinary 
nrcumstances. So far as the trucks under locomotives and tenders, 
iMiasenger and baggage cars are concerned, there is scarcely any 
lifference of opinion among Master Mechanics. All agree that each 
ruck should have good chains securely fastened. 

There is some difference of opinion, however, as to whether the 
benefits to be derived from the application of safety chains to freight 
ars would warrant the cost of application and maintenance. A 
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large majority favoriDg their application; the miDority claiming 
that whenever such chains are called into reqaisition they bate 
almost invariahly failed and proved unreliably. The question would 
naturally arise, if safety chains can be made sufficiently reliable to 
warrant their application to locomotive, tender, and passenger ear 
trucks, and that it is a wise precaution to use them, and if experi- 
ence has shown in a number of oases that danger has been lessened 
and the destruction of property prevented by their use on the class 
of trucks referred to, can they not be made equally efficient^ relia- 
ble, aQd valuable in their application to the trucks of freight ears? 
The statements made in regard to the failure of chains on freight 
car trucks are doubtless in many cases true, yet they can not be 
regarded as conclusive arguments against their use. It is well 
known to mechanics, who have given this subject attention, that 
safety chains, as they are applied to freight cars in a large majority 
of cases, especially on cars built by contract, are only safety chains 
in name, they are scarcely a good pretext — being either entirely too 
light, or the fastenings fearfully defective. A very common prao* 
tice is to bend a piece of f or f inch round iron into the shape of a 
hook at one end, the other end being pointed and a thread cat on it; 
this end is screwed into the side sill or end sill of the car to the 
depth of about three inches, the hook having no other supportfthan 
that derived from the part screwed ioto the sill. This furnishes the 
fastening for the chain, and the consequence is that when a straio 
of a few hundred pounds is brought upon the chain, if the latter 
docs not easily break the *^hook'' does, or pulls out of the timber, 
sometimes splitting it in the operation. Other styles of fasteniog 
are in common use that are equally unmechanical and as unreliable. 
In the opinion of your Committee, as well as that of a large 
majority of those giving an opinion on this subject, there seems to 
be no good reason why safety chains can not be made as efiectiTe 
and reliable attached to the trucks of freight cars as when attached 
to any other class of trucks. It will not be found difficult to devise 
fastenings for the chains that will be reliable under all ordinary cir- 
cumstances, and that too without danger of splitting or doing other 
damage to the frame of the car. The cost of applying good chains 
and their fastenings to cars would average about $10 each. £dti- 
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mating the life of a oar to be eight years' service, the aocoant to 
safety chains would be as follows : 

Cost of chains and fastenings $10 00 

Interest for eight years at eight per cent 6 40 

Total $16 40 

Less valae of old chains and fastenings 3 00 

Total to be charged to account of safety chains for eight years $13 40 

This would be an average of $1.67^ per car per year. To equip 
five hundred cars with safety chains, at the above rates, would repre- 
sent an annual expenditure of $837.50. Tour Committee are of 
the opinion that safety chains can be attached to freight cars so as 
to be efficient under all ordinary circumstances, and be the means of 
lessening danger and preventing destruction of property ; yet we are 
not prepared to give an opinion as to whether the advantages to be 
derived from the use of safety chains on five hundred cars would 
average each year $837.50 or not, as compared with the same num- 
ber of ears having no safety chains, and we therefore submit this 
|»art of the subject to you for further consideration. 

2. From the various opinions given as to the diameter of the iron 
composing the links of chains best suited for the different class of 
trucks, we recommend that for trucks under locomotives the' chain 
links be made of a good quality of f inch round iron ; for tenders, 
passenger, and baggage cars, and for all classes of freight cars f inch 
iron be used. The fastenings of the chains should in all cases equal 
in strength that of the chain attached. The usual proof or test for 
chains made of f inch iron being fourteen tons, and for those of f 
inch iron ten tons, which in our opinion gives sufficient strength of 
ehain for the purpose designed. For length of links we would 
recommend that adopted by chain makers as a standard for the 
different sizes of iron used known as cable. A longer link for 
chains to freight car trucks, where considerable length of chain is 
required, would doubtless answer as well, besides costing less and 
having a less number of joints subject to wear. 

3. There is much difference of opinion expressed as to the best 
point for attaching safety chains to the frame or body, relative to 
the point of attachment to the truck. One-half the number of 
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Master MechaDioB giving an opinion on this sabjeot are of the 
opinion that the point of attachment of the chain to theAramdor 
body should be as near directly over the point where attached to 
the truck as practicable, while the other half give it as their opiDioi 
that the point of attachment should be sneh as to hold the ebaia 
diagonally, and as far as practical, at least nearly in the direct line 
of the strain brought upon it, in preventing the track from tarning 
so as to run off at an angle from the line of the track in e«M of 
derailment. Each plan has its advantages and diaadYantagei, and 
the difference in the conclusions arrived at doubtkas ariaee from tk 
different objects sought to be accomplished. If the object oft 
safety chain is simply to hold the truck from falling to the grooad 
in case of a broken wheel or axle, or to hold the truck in place 
when off the rails and passing over openings, such as cattle goards 
or trestles, where under other circumstances the trncl^ woold fall 
from its place, and thus be a serious obstraction to the tracks and 
wheels immediately behind it, the plan of attaching the cbaie to 
the frame or body immediately over the point of attachment to the 
truck will best accomplish that object. For instance : if a wheel or 
axle under the forward truck of a locomotive having good safetj 
chains attached to the corners of the truck and to the frame imme- 
diately over such point, no change of position would occur in the 
truck in coo sequence of the weight thrown upon the safety chain at 
that corner, and in all probability the other wheels of the track 
would not — except occuring on the outside in a curve of the road- 
be thrown from the rails before the train could be stopped. But if 
the chain was attached diagonally, so as to be at an angle sa/ of 
forty-five degrees to the direction of the weight to be supported, the 
strain upon the chain in consequence of the angle would be double 
that of the weight to be sustained, and the force tending to throw 
that end of the truck toward the opposite side would be equal to 
the weight sustained or downward strain, which, unless the flange of 
the opposite wheel was considerably worn, would be sufficient to 
cause the flange to climb the rail and throw that wheel off the track. 
But if the object is only to prevent the truck from assuming a posi- 
tion to go off at a tangent from the line of the track, in cases of 
ordinary derailment, it is evident that the nearer the chain can be 
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brought to the direction of the force to be overcome the better, and 
that object can be accomplished best bj diagonal chains. 

Ab the accidents against which the. use of safety chains are in- 
tended as a means of lessening danger are of a yarietj of kinds, it 
would seem best that some plan of attachment should be adopted 
that will be a compromise — that will be best in the majority of 
eases when called into requisition. Tour Committee are of the 
opinion that the point of attachment to the frame or body should 
not be far from that directly over where the chain is attached to the 
tmek, the angle of a line from the point of attachment on the truck 
to that on the frame or body, and a perpendicular, being about 
twenty degrees, and in the direction that such angle will be increased 
moat by the turning of the truck from the line of the rails, would, 
In our opinion, suit all cases better perhaps than any other, except 
chains to six-wheel trucks under passenger or other cars. These 
should be attached diagonally, as there is but little danger of a 
truck of that class dropping upon the rails in case of a broken 
wheel or axle. The point of attachment of chains to the frame of 
locomotives should be inside, or towards the center of the track 
from where attached to the truck, for the reason that in case of a 
broken wheel or axle the weight thrown upon the safety chains 
attached to the frame inside of the point where attached to the 
truck will tend to prevent the truck from turning toward the side 
having the breakage, and will, on that account, keep the opposite 
wheel on the rail. The angle of the chain should, however, not 
much exceed twenty degrees from the perpendicular. 

We do not consider that any rule that could be given would 
apply to all cases equally well, and in the application of chains to 
the different styles and classes of trucks some variation from it will 
be found necessary to suit particular cases. No greater length of 
safety chain should be allowed than is requisite in passing the 
shortest curves upon which such cars or engines are run. 

4. There should in all cases where safety chains are used, be one, 
attached to each corner of the truck. Upon this point there seems 
to be no difference of opinion. 

5. With three exceptions, all who have replied to the fifth ques- 
tion report instances as coming under their observation where, in 
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their opinion, destraction of property was prevented by the use of 
safety chains. It can not he determined what damage would hi?e 
resulted in these cases had there been no chains used, but judging 
from that resulting in cases where such chains were not used, (keir 
opinion is very decided in fiivor of their use. It la not staled bj 
any that to their certain knowledge life has been saved in instaoeis 
where' chains were used, that would have been lost if safety chain 
had not been attached, yet the inference is that such has been the 
case in several instances reported. If, then, it is decidedly the 
opinion of the men who have had many years experience in the eus 
and supervision of the rolling stock on the different railways of the 
country, that where safety chains have been applied they have ii 
very many cases prevented destruction of property, it is equllj 
conclusive that their application to all classes of rolling stock will 
in the same degree contribute to the saving of life, and where the 
question of human life is concerned the cost of application ui 
maintenance can not be considered in the question at issue. 

6. To the question, whether as a means of safety the center pini 
and king bolts to engine, tender, and all classes of oar trucks, shotU 
be securely keyed, so as to prevent such pins and bolts being dnwa 
out in case of derailment, or accidents from other causes, and thns 
securing the trucks in their position to the engine, tender, or car? 
their seems to be but little difference of opinion. All concur in the 
opinion that in engine and tender trucks the pins should be keyed, 
and with the exception of four, are in favor of keying the king bolts 
in all classes of car trucks, believing that in very many eases bj 
having them thus secured to the body in case of accidents moeh 
less injury would occur on the whole. Of those dissenting from 
this opinion, one concludes that the safety chains are sufficient with- 
out the addition of keys in king bolts, and two give it as their 
opinion that in case of a severe accident the sooner the car bodi^ 
are clear of the trucks the less damage results in most cases. The 
opinion of the latter, that in case of serious accidents it would be 
best to have trucks freed from the body of the car, is doabtlsis 
correct in some cases, yet it is a fact well known to all who hive 
closely observed the matter, that in very many instances much less 
damage occured from the fact that the trucks were held in place bj 
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keys in the king bolts than if they had been left free and hajd 
dnwD oot. One of your Committee witnessed an instance where a 
Bight express train was thrown from the track by the washing away 
of a part of the embankment, and a passenger coach filled with 
piaaeDgers was prevented from being turned over into the water by 
tke ** ballast" given the body of the car by the tracks, the king 
bolts being drawn out as far as the keys in them would permit. 
The trucks resting at an angle, on the side of the embankment, 
were so firmly fixed in the soft earth that the body of the car was 
held with the sides at an angle of forty-five degrees from the per- 
pendicular, and prevented from turning over into the water by the 
keys in the king bolts. 

It would seem that if there are good reasons for securing the 
tncks of engines, tenders, and cars running in passenger trains by 
keys in the center pins, that cars running in freight trains ought not 
to be an exception in that particular. One advantage claimed in 
hsTing the king bolts of cars free to draw out, is that in clearing a 
wreok no difficulty is experienced in separating the trucks from the 
oir bodies and removing them separately if desired, whereas, if 
keyed, it would often be found difficult on that aceount to separate 
flMD, and equally difficult to remove them from the line without 
Mparating. This doubtless would sometimes be the case, yet many 
isstinces occur in which removal would be greatly facilitated if the 
tracks had remained in their place attached to the car body. It 
will be found that cars are much less likely to turn over in case of 
trident if the trucks are secured to the body so that they can not 
ordinarily be displaced, and in case the car does turn over the trucks 
§0 with it, and are not so likely to be damaged as if left on the 
ratd, and in many instances the cars can be turned back and put on 
^0 track with but little trouble and slight damage. 

A great many instances occur when cars are thrown from the 
^k that they require to be jacked up, and the trucks turned some- 
what, or require to have blocking put under the wheels before they 
^ be pulled out of the positions in which they are found and put on 
the track. In all such cases the matter is greatly facilitated if the 
^ks are keyed to the body and can be jacked up with it. Many 
0^ reasons could be given in favor of having trucks secured to 
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the body of tlie car, bat your Committee deem it anneoesMry. Tbe 
expense of putting keys in center pins and king bolts is so triliiig 
as to be soaroely worth mentioning. In accordance with tbe alnoift 
nnanimous opinion of all who have expressed themselves to us os 
this subject, and onr own observation, we believe that on the vholfl 
much less damage would result in case of aooidents if oenter pin 
and king bolts of all classes of tracks were keyed, and we leooa- 
mend it as a means of safety. 

Respectfully submitted, 

R. WELLS, 

M. M. J.. M. A L R. R. 
C. R. PEDDLE, 

Si.L.y V,,T.E.dcLB.R. 
J. L. WHITE, 

JE. ds C. R. R» 



Oommitta* 



On motion the report was received. 

Mr. Wells, Jefifersonville, Madison & Indianapolis Railroad — Mr. Prw- 
ident, there is one point in connection with this mibject which the Cob* 
mittee seemn to have neglected, and on which they make no reoomBeodatioi* 
That is, whether the cost of chains on freight cars is counterbalanced hj tbe 
advantages of safety, etc, derived from their use. The cost of a set of chaini 
would probably be ten dollars a car, or a dollar and sixty-Bve cenu a 
year, taking the average lifetime of a car. Now for five hundred cars tbtt 
would be about eight hundred dollars, and I wonid like to hear from the 
Convention as to whether the advantages to be derived from the me <^ 
chains on freight cars would amount to that much over and above thoieof 
cars having no chains. 

Mr. Keeuir, Flint & Pere Marquette Railroad — Mr. President, the Com- 
mittee do not tell us as much about the advantages of different fasteoiog 
points as I wish they did. In reference to this question we must take into 
consideration that we have two kinds of accidents to contend againct. One 
is accidents from defective wheels and axles; the other, our liability to be 
thrown off the track. Most of our breaks occur at the axle. One troaUeit 
that car inspectors are not careful enough to throw suspicious axles oot. A. 
good car inspector who understands his business will throw all axles oat 
that look anyway defective, and if that work is done well there is comptn* 
tively little danger from axles. Our greatest liability seems to be from being 
thrown off the track, and in that case the fastening should be at the point oC 
the greatest strain. 

Mr. White, Evansville & Crawfordsville Railroad— Mr. President, hi 
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erto the gentleman who has jiiAt taken his seat I would like to ask the 
ention in case, for instance, the right-hand wheel should break, the 
8 being suspended at an angle of some forty-five degrees from perpendicu- 
whether the weight thrown upon the truck at that instant would not have 
dencjr to draw the forward end of the truck around and press the 
i upon the rail, preventing the unbroken wheel from remaining on the 
? 

. Fbt, Grand Trunk Railroad — Mr. President, the chains, if properly 
ed, I should think, would keep the truck in place. One of the great 
} of accidents is broken rails. If a road has the broken rails properly 
d after there will not be so many broken wheels and axles. I think 
f that the roads of this country are so rapidly improving that we may 
brward to the time when accidents from defective rails will be fewer 
those from defective axles and wheels. It is easier to keep a road in 
than it is to guard against defective axles and wheels. Sometimes it is 
nible to detect defective wheels, and that, I think, will be found to be 
rincipal difficulty. 

. Keki^eb, Flint & Pere Marquette Railroad— ^Mr. President, the gen- 

n's experience is altogether different from mine. Nearly all our 

SDto occur from being thrown off the track. I don't think we have 

a broken wheel or axle from under our cars since I have been on the 

.GoBMAN, Toledo, Wabash & Western Railroad~Mr. President, we 
experieced run-offs from a good many different causes. Many times 
ta't tell ezaclly what the cause is. The question seems to be now 
I is the most safe and proper method of keeping the trucks from slooiiig 
d when they do go off. I agree with the Committee exactly, that the 
chains are too light, altogether too light. When you go off the track 
>ne wheel you want to have the truck kept in position and as near the 
as possible. If your chains are not strong enough to keep the truck in 
around goes the truck. The remedy for this is the employment of 
heavy, substantial safety chains, and I would have them placed on 
car and engine on the road. 

Spraoue, of Pittsburgh — Mr. President, I would like to ask whether 
ftfae members present know of check chains tearing out sills? I have 
ID advocate of safety chains for years, but a number of persons have 
le that they will pull sills all to pieces. I would like to know whether 
I the fact. 

QORMAK, Toledo, Wabash & Western Railroad— Mr. President, I will 
at I never knew an occurrence of that kind. I do not think it is a fre- 
occurrence, at least, when the chains are properly fastened. Even if 
ere the case it would be better to tear the sill of the car out than to do 
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Mr. Wells, Jefiersonvilley Madison & Indianapolis Bailroad— Mr. Pffi- 
ident, I will stale for Mr. Sprague's in formation that I have seen ctaetwhcn 
the sill was splits but it was on account of improper fastening. If the iaileih 
Ings had been properly made all the strain would not have oome opoo the 
sills as it did, and no injury would have resulted. 

Mr. Lilly, of Indianapolis — Mr. President, the report of the CommittM 
is very elaborate, and as it has nearly exhausted the subject I would mow 
that the discussion be closed. 

Mr. Wells, Jeffersonville, Madison & Indianapolis Bailroad — Before wt 
pass from this subject, Mr. President, there is one point in the report apoa 
which I hope the Convention will take some action. The Committsa bai 
made no recommendation in regard to the application of safety cbaini to 
freight cars, as they could not agree as to whether the advantage to bi 
derived from them would warrant their use. 

The President ruled Mr. Lilly's motion out of order. 

Mr. Gorman, Toledo, Wabash & Western Railroad — ^Mr. Presidcot, ii 
regard to Mr. Wells' remarks I would say that, in roy judgment, aifttf 
chains should be applied to all trucks, to all trains, whether pMseRRcror 
freight. We all know that they are a great protection to trains, and thff 
consequently must be a saving. Nine times out of ten, when one truck grti 
out of place and has no chains to hold it to the track, it throws its ovB ctf 
and five or six others off the track. I would like to see it adopted as tbi 
sense of this AHsociation that all truc<s under all engines, tenders, and ein 
should be provided with safety chains. 

Mr. Philbrick, Maine Central Railroad — Would it be proper to recom- 
mend by tlie pame vote that these chains be three-quarter inch iron as reooo- 
mended by the Committee? 

Mr. Gorman, Toledo, Wabash & Western Railroad—They should belt 
least three-quarter inch iron, and more if necessary. 

Mr. Philbrick, Maine Central Railroad — Mr. President, here is • «tick 
five by twelve; to attach to that a chain of three-quarter inch round iron,* 
Btrikefl me, would be a strain very much larger than that fttick ctn boW- 
I never saw a fusteninfi: put where this stick goes that would hold oo^bIu 
of it. 

Mr. Gorman, Toledo, Wabash A Western Railroad— Mr. Pr««id«t, I 
think the wood will hold it; and unless you have the chains strong enW 
to stand the strain of a sudden jerk, such as they are oAen subjected to, '* ** 
no UBC having them at all. 

Mr. Wells, Jeffersonville, Madison & Indianapolis Railroad— There w* 
hr ee pieces between the center of the car and the sides to stand thertr** 
and it appears to me they will hold chains of the size proponed. 

The question coming to a vote, Mr. Gorman^s motion to recooo*" 
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e application of safety chains to all engines, tenden, and cars, was 
opted. 

On motion of Mr. Chapman, of the Cleveland & Pittsburgh Bailroad, the 
icossion was closed. 

The next business in order being the report of the Committee on Ma- 
Inery for Bemoving Snow from the Track, Mr. Philbrick moved that as 
» Committee had not the drawings neceraary to illustrate some parts of the 
tort the subject be postponed until the next morning, which was carried. 

Mr. BoBiNSON, Great Western Bailroad — Mr. President, I move that a 
nmittee of three be appointed to select a place for holding the next Con- 
ntion of this Association, to report to-morrow morning. 

The motion was carried, and the President appointed as such Committee 
sars. Healey of the Providence Locomotive Works, Kinsej of the Le- 
h Valley Bailroad, and W. Bell Smith of the South Carolina Bailroad. 

The President also appointed as the Committee on Mechanical Laboratory, 
snm. Bobinson of the Great Western Bailroad, Weils of the Jefferson- 
ley Madison & Indianapolis Bailroad, and Boone of the Pittsburgh, Fort 
sjne Si Chicago Bailroad. 

rhe report of the Committee on Machinery for Supplying Fuel and Water 
Locomotives being the next business in order, Mr. Gkrfield of the Hart- 
"d, Providence & Fishkill Bailroad, said the Committee had no report to 
eaent, as the Chairman of the Committee, Mr. Leech, had the answers to 
• circulars sent out, and had not yet arrived. 

The report was postponed. 

Mr. Wells, Jeffersonville, Madison & Indianapolis Bailroad — ^There was 
aommunication from Colonel Gardner of the Pennsylvania Bailroad, which 
"obably ought to be answered. 

Mr. Eeeleb, Flint & Pere Marquette Bailroad — I move that a committee 
i appointed to confer with the members in regard to the matter, and report 
•morrow morning. 

Carried. 

The President appointed as the committee, Messrs. Eeeler of the Flint St 
ftre Marquette Bailroad, Young of the Cleveland, Cincinnati & Indianpolis 
^road, and White of the Evansville and Crawfordsville Bailroad. 

Mr. Welib, Jeffersonville, Madison & Indianapolis Bailroad — As there 
^a been considerable discussion in regard to some matters which have come 
^orethe Convention which, in the opinion of many of the members should 
H have taken place, I beg leave to offer the following, to be added to 
^cle y as an additional section. The last section of that Article is 4 
^is will be Section 5 and read as follows : 

"Daring the basiness sessioDS no commanications shall be re- 
7 
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ceived or acted upon other than those pertaioing to the hoiines of 
the Association.*' 

Mr. Chapmak, Cleveland & Pitlebnrgh Railroad— I preunne die geitle- 
man meanR thin as an amendment to the Constitution. 

Mr. Wells, Jefferson ville, Madison ft Indianapolis Bailroad— -The Gos- 
stitution is the onlj by-laws we have, I believe. 

The section was adopted. 

The Committee on Printing presented the following report: 

Beport of the Committee on Frintiiig. 

To the American Railway Maaier Meehama^ Aetodatum: 

Gentlemen — Yonr Committee, appointed at the last Aiiiti 
Session upon Printing, beg leave to report that they haTe, in attesd* 
ing to the duty assigned them, notified several differenr^partifls ud 
received propositions from three of the principal and most reliible 
printing houses of Cincinnati, of which they accepted the one whiek 
to them seemed best and cheapest The circulars of the vsriotf 
committees were printed by the same house as the Annual Beport, 
at the regular figures charged for such work. The Secretary luti 
now on hand a large supply of stationery, and but little more will 
be required the coming year. In this connection your Committee 
deem it proper to state that the Association have now on hand about 
two hundred and fifty copies each of the Third, Fourth, and Fifth 
Annnal Reports, and as a large number of the members have ex* 
pressed a desire to have copies of those numbers that are now ootrf 
print, your Committee would respectfully suggest that a sofficieot 
number of the First and Second Annual Eeports be printed io 
order to furnish members copies for binding and distribution. 

Eespectfully submitted, 

H. M. BUITTON, W. W. V. /?. R.^ 

N. E. CHAPMAN, O. <k P. R, R, [ QmrniHf^ 

J. H. SETCHEL, L. M. R. R. ) 

On motion, the report was received and the recommendation adopted. 

The President — There is one subject that should be taken op befoie^ 
forget it, and that is the appointment of trustees for the control of thef^** 
presented to the Association at Boston last year. Something has also bc<* 
aaid about associate members. A number of applications have been iot» 
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ftod there are already about fourteen, I think. 

Kr. SiciTHf of Pitlabargh — While on theiie misoellaneous topics, Mr. 
^«iiilent, I would suggest that the advertisements of men's business in 
■ome of the committees reports, such as I have heard to-day, might be 
ooaitted advantageously. I mean, particularly, the report of the Committee 
on Oompreesion Brakes, which gives the price per car and some other ad- 
v^ttising points. I think that sort of thing ought to be omitted. 

Hr. WsLUB, Jefferson ville, Madison & Indianapolis Railroad — I think if 
^e gentleman will read the report in question he will not find anything 
objectionable in it. The Committee was instructed to make certain compar- 
^ons^ and tbcj ooald not do so without giving figures. I don't see that that 
ia advertising anybody's business. 

Thb President — ^The Committee was instmcted last year to repyrt on 
t]i« CoBStruotion, Operation, and Cost of Maintaining Continuous Train 
Brakes. I do not see how they ooold do that without presenting statementa 
of the coat of operating the brakes and the cost of the brakes themselves. 

Mr. Wells, Jefferson ville, Madison & Indianapolis Bailroad — That was 
By understanding of the matter. 

The report on Anti-friction Valves being called for, was read by the Seo- 
reury: 

Heport our Anti-Friotion VsItos. 

BicHMOND Station, April, 1873. 

A die Ameriam Bailway Muter Meehania^ Astociaiion: 

GlRTLBMSN — In Toply to our circalar we have had answers from 
twenty-five Master Mechanics; of these nine speak anfavorably, and 
>OTen speak more or less favorably of the valves tried. The follow- 
ing are the names of tbose wbo speak anfavorably : 

James M. Boone, of the Pittsburgh, Fort Wayne & Chicago 
^ilroad, reports trying a set of roller valves for six months and 
aodiDg them of no advantage whatever; name or description of 
^Wes not given. Also reports trying a balanced valve on two fast 
^^Bse&ger engines, which at first seemed to promise good results 
^^t in practice found that it could not run two thousand miles with- 
^^t valve leaking, consequently abandoned it. Name of valve not 
S^^en, but from description should think it was an Adams* valve, or 
^^ on a similar plan. 

James Lamb, of the Des Moines Valley Railroad, reports trying 
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ft set of Sanlt't roller TilTee^ 1ml wUhoil 
Partionltn of fidlnre not gifta. 

T. W. Peoples, of the Centiml Bafliodl of JETm Jemj, i^ 
liaving bad four eets of Briitort roller valfee in mm on peM 
eng^oes for fi?e yean. Tkej ran from 40,000 to 60,000 aOaa | 
ont facing, while ordinary valfee on the aane Mrfiee only I 
30,000 milee. Bepain to link motion are leaa, bnt Hm repd 
the roller Talfea makes np the diffinenee. Flndi bo dUbm 
eonramption of fiiel with roller Talree, and doea not AU 
benefits deriTod from them warrant the expense of putting fm 

8. H. Cnmmings, of the Pittsbnrgli, Fort Wayne ft Ghissgo 
road, reports trying 8anlt*s roller val?eS| bnt feand the slse^ 
that the rollers work on wonid eome loose, weak, and the vaM 
not reliable. Tried the Thompson balanped TalTO, b«t flmnd i 
required more repairs than a eommon Tal?e; also triod the t 
balanced ; the defect in this TalTO was that a Talve asat had 
bolted on the. cylinder, and the bolts would get loose. 

G. Richards, of the Boston & ProTidenoe Bulroad, repoiti i 
the Griggs Talves, bat they did not pay. Desoription of fsl 
particular defects not given. 

The followiog are the reports of those Master Heehanicswb 
tried balanced valves with favorable results : 

J. W. Philbrick, of the Maine Central Railroad, has nir 
engines, all built by the Portland Company and fitted wit! 
valves designed by the Superintendent of the Portland C 
Of these engines No. 1 has run 18,417 miles ; No. 5, 51,f 
6, 17,000; No. 10, 34,351; No. 15, 38,668; No. 53, 19,f 
54, 17,316, and the valves in these engines have not yet 
facing. Engines Nos. 19 snd 20 have run, respectively, ( 
75,000 miles, the valves having been faced once during 
None of these valves have given any trouble except that the 
casionally sticks in the grooves, but when it does so it is a 
job to take it out and clean it. Mr. Philbrick also repor 
a valve himself, which obviated this difficulty of pack' 
He has put it in two engines, one of which has run seve? 
and made 43,793 miles without facing, and the other I 
teen months and made 35,832 miles without facing. 



be foaod of both the Hone aod Philbrick valves attached to this 
report The wear of valve seats and valve gear is less with these 
vilvM than with the old kind. 

H. A. Alden, of the Connectioat & Passampsio Biver Bailroad, 
reports that he is using the Nesbitt and the Hutchinson valve. 
The Nesbitt valve, when not blowing through, works very well, is 
perfectly balanced, and the wear of valves and valve gear is imper- 
oeptible; but thus far it has been difficult to keep it steam tight* 
the steam blowing past the packing — thotigh Mr. Alden thinks 
the defect can be remedied, and then the valve would be perfect. 
The Hutchinson valve is giving very good results — on the whole 
Bore satisfactory than the Nesbitt valve, though not yet perfect. 
No figures are given as to the mileage run by these valves. 

J. A. Lauder reports having sixteen engines fitted with Nesbitt's 
Tilyes. fle describes the valves as having a circular top bored out 
to receive it ; there are packing rings fitted in the valve and set out 
by small spiral springs against the cap to prevent steam getting over 
the valve. Mr. Lauder reports having used the valve over four 
yean, and expresses the highest opinion of it. One set was put in a 
Mght engine in February, 1869, and has run 100,000 miles ; 
■either the valve nor seat has been faced during that time, and they 
tte atill tight. The repairs on the link motion and valve gear are 
Tery much less with this valve than with the common kind. No 
'sues are given as to the consumption of fuel, but Mr. Lauder 
thiaks that if there is any difference it is in favor of the balance 
^ve. He has never found any special difficulty with these valves 
^ &st trains, and considers them more trustworthy than common 
<^QeB. They can be put into any ordinary outside engine for about 
^^ hundred dollars a set, the only alterations needed being in the 
^upling of stem to valve. 

A. J. Stevens, of the Central Pacific Bailroad, considers the ben- 
^'ta derived from using balanced valves so decided that no locomo- 
tivo ought now to be built without them. He has used the Stevens 
^Itea for the last ten years, and has had no failure from them. He 
■^ BOW twenty-two engines with balanced valves, most of which 
^fB run three or four years, and of these only one engine has re- 
<)iiued the valves to be faced, and this engine had run 78,630 miles 
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at that time ; tbis eDgine bas since run 55,000 miles witbout fieiBg 
and the other engines have run from 50,000 to 75,000 miles witkosi 
facing and are still good. He is having seven more engines IniiH 
with similar valves. Mr. Stevens' report is very fall and interest- 
ing, and he sends a statement of the exact mileage of the engiBei 
with these valves — also the size of the engines, and a copy of a toti- 
monial from the engine drivers stating that they prefer the valre to 
anything they have used before. These papers are attached to tkii 
report, as also is the statement of the Snperintending Engineer rf 
the Central Pacific Railroad Company's steamers that, in a stetner 
with a very large valve which continually broke the steas, he 
tried the Stevens valve, and since using it no stems have beet 
broken. 

W. H. Griggs, of the New York & Oswego Midland Bailrosd, 
reports trying four kinds of balanced valves. The Samlt's roller, 
which was a failure from causes similar to those deeeribed by other 
Master Mechanics ; the Robinson, which Mr. Origgs put into one 
engine on the Rome, Watertown & Ogdensburg Railroad, and wbiek 
ran well for two years. Mr. Origgs then left the road, and therefore 
can not givo any more exact data. The valve that Mr. Griggs bai 
most confidence in is the Adams ; he has twelve engines fitted with 
it. One engine ran for three years and two months witbout needisg 
to be faced, and the average mileage without valve facing, with bil- 
anced valves, is from 60,000 to 75,000 miles ; the repairs to vaJTe 
gearing are also very slight. Mr. Griggs describes these valves ti 
being very simple, and the working of them as perfect The drirers 
like them, as they can reverse the engine so easily ; and io soow 
driAs the labor of handling the engines is reduced to a minimom. 
The cost of putting in a set of Adams valves is $95.00. Mr. Griggs 
is also trying a set of the Nesbitt valves. 

Mr. Fry, of the Grand Trunk Railroad, reports that on one difis- 
ion of the road under bis charge he has eleven engines fitted with 
balanced valves, all of which have given the most perfect satisfie- 
tion, so much so that he has recommended them to be fitted w 
engines for other parts of the line, and now there are fortj-two 
engines on the line with balanced valves. The first kind usedwii 
Adams' patent. Six engines, built by the Portland Company, weie 
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^fiitted with them and gave most perfeot satiefactioD. The next tried 
was the Morse valve; these have also given entire satisfaction, but 
the engines have not been running long enough to decide whether 
the Adams or Morse valves are the best. The first Adams valves 
were put in two engines built in October, 1869. . One of these en- 
gines had valves looked at for the first time in October, 1871, and 
one valve slightly faced — motion not touched. The other engine 
was not touched till October, 1872, when it had run 86,144 miles; 
Talvee were then only slightly worn and motion was as good as ever. 
Another engine, which had Adams valves in December, 1869, ran 
till December, 1872, before the chest covers were taken off, the 
engine having run 102,588 miles during the three years. The 
Talvee and fitces were only slightly worn, and the motion as good as 
tver. Two other engines with Adams valves ran, res|>ectively, 
65,668 miles and 76,505 miles, before the valves were faced, and in 
eaeh instance the work required to face them was very light, and in 
BO instance has the valve gear required any fitting; pins, links, 
blocks, etc., being ai good as ever. 

The Morse valves have not been running long enough to require 
fiMnng. The largest mileage run is 29,388 miles, but there is every 
indication of at least 70,000 miles being run before facing will be 
needed. The working of them thus far is perfect. There are no 
meaiui of asoertaining whether there is any saving in fuel made in 
using balanced valves, but apparently there is no appreciable differ- 
ence. The saving in wear and tear of valve motion is very great. 
Engines with balanced valves can be kept out of the repair shops 
much longer than engines with common ones ; they are not liable to 
any sudden derangement, either on fast passenger trains or on freight 
trains, and the comfort of the drivers is greatly enhanced by having 
an engine that can be notched up or reversed as easily with throttle 
open as shut. We have also attached to this report a sketch of a 
eircnlar slide valve that has been sent us from the patentee, Mr. J. 
8. Tallant of Burlington, Iowa. He claims to have put these valves 
into numbers of stationery and river engines, and that they have run 
well for five years. Says he has no influence among railways and 
has sot had them tried on locomotives, but thinks they would do 
weU. He refers to S. £. Burtoh, the Master Mechanic of the Chi- 



104 

eago, Burlington & Quinoy Railroad, as having seen the working nf 
the valve; perhaps some of the members of the Association knov 
Mr. Burtoh, and could learn from him if the valve is worth tefiting. 
The cost of applying it to a locomotive would be $30.00. 

In summing up these reports we may say, that though our cticti- 
lars have been very imperfectly answered, and though there is, 
doubtless, a great deal of valuable experience on this aulrjeot wkidi 
would be interesting to get, still we have enough fkcts to show tkit 
the mechanical difficulties of producing a practical balanced slide 
valve, trustworthy under every kind of locomotive work, have been 
overcome, and that two or three designs of valves are now in use tkit 
meet all the demands of locomotive practice. 'These valtes m 
growing in favor with the Master Mechanics, and we hope soon to 
see a very extended introduction of them, especially into large ei- 
gines, as it is with large valves that the destructive effects of ezeis- 
sive valve friction are most injuriously felt. We may also add tkit 
none of the Master Mechanics using roller valves have been fiTon- 
bly impressed with their working. 

It will be seen that a good balanced valve, such as the Adins, 
the Morse, the Stevens, or the Nesbitt valve, will run from 75,000 to 
100,000 miles without facing, while 30,000 miles is a good run fori 
common valve, and the repairs to the link motion are proportionitely 
reduced. Nine Master Mechanics who have answered oar circolir 
have had no experience with balance valves. 

HOWARD FRY, G. T. R. R, ") 

A. B. UNDEUHILL, B. & A. R. R, V Gmmiike. 

JOHN THOMPSON, Eastern R. R. of Ma$s. ) 

Sacramento, Cal., January 29, 1873. 
Howard Fry, Esq., Asst Loco. Supt. G. T. R, R.: 

Dear Sir — Your circular in relation to ^'balance slide valves" is »t 
hand, and in reply would say the only balance valve with which I 
have had experience is one of my own invention (I inclose you photo- 
graph.) I have had this valve in use on both freight and pasieDger 
locomotives and steamboat engines during the past ten years, and in 
no instance have they failed to give entire satisfaction. I think i 
slide valve that is exposed to the full pressure due to the size of the 
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openings under it, as is the ctse with the comBran valTe, should not 
be used on a locomotive engine. My experience with the btUnee 
valve has been so favorable I could not be induced to use the eom- 
mon valve, and I am putting in the balance valve as fast as poniblo* 
On an average, with the common valve, we find it necessarj to &M 
the seats on coal-burning engines once in about every 18,000 milet 
the engine runs. We have a large number of balance valvei tbt 
have run over 50,000 miles ; several have run 60,000 miles, and tk 
seat and gearing are good for many thousand more. We have OM 
engine that has run over 100,000 miles, and the seats and Unban 
good — once having had repairs. 

In regard to the consumption of fiiel I must say there is a differ- 
ence in favor of the balance valve, but am not prepared to nj just 
what the difference is, as the quality of our coal has been changed n 
often and our trains vary so much that it has been impossible to 
arrive at any satisfactory conclusion on this point Enginoi witk 
the balance valve will haul their trains much easier, apparently, tbi 
with the common valve. The cost of balance valves as made in oar 
shop is $45.00 per set. The alterations usually required are net 
steam -chest covers, costing about $25.00 additional. 

Hoping this hasty statement may be of some service to yoa, I 
remain, Yours, truly, 

A. J. STEVENS, 
General M, M. Central Pacific B. B- 

Sacramento, Cal., March 25, 1873. 
Howard Fry, E«q., Supt. Motive Bower O. T, IL R.: 

Dear Sir — Your letter of February 22d was duly received. ^^ 
reply I inclose you drawings and specifications of my valve; t^^ 
statement giving number and dimensions of engines using it on the 
Central Pacific Railroad, and the mileage they have made witboQ^ 
repairs ; also statement from engineers of locomotives and steamboits 
who have used it during the past seven years. I think the dnwin^l 
and specifications will require no further explanation from me. Yoa 
will see by the statement that very few of the engines using tbis 
valve have received repairs either to valve or valve gearing. You 
remark in your letter that you have beeen informed that baltnce 
valves do not work well in coal-burning engines. I can see but little 
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le between wood or coal burners in this respect, and do nojt 
to say tbat I believe any and all of onr balance Yalves (with 
sare) will ran from 50,000 to 60,000 miles without repairs. 
say that yon was afraid yonr report would look like a 
>f the particular valve you are using; so thought I that my 
it might be so construed, and consequently have backed it 
the proof I have. 

ig this statement may be what you desire, I would request 
will send me at your convenience a drawing of the valve you 
g, I remain, Yours, truly, 

A. J. STEVENS, 
General M. M, Central Pacific R, R. 

Mabch 1, 1873. 

i anderaigned Locomotive Engineers on the Central Pacific Bail- 
e used A. J. Stevens' Patent Balance Slide Valve on engines under 
;e. We have fpund them to effect a great saving in friction, wear of 
ftlve seats, and valve gear; also very much lessens the labor in 
our engines. We would greatly prefer it to any other '^ slide 
e have ever used or seen. 

SIDNEY BLISS, Engineer Engine 89. 

GEORGE BABE, " " 173. 

8. JOHNSON, M. M.Vi8alia Div., formerly Eng'r Eng. 94. 

WILLIAM SCOTT, Engineer Engine 94. 
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Sajt FRANGUCOy Mardi 11, 187Sw 
A. J. Stevens, Esq., Oenerai MaUer Mechanic OaUral I\iafe BaUrood: 

Dear Sib — A propeller of our Companj, the '' BeHanoe,^ gave as « gre^ 
deal of trouble by the breaking of the ralve fteiii and its ooonectioiu, ao 
much so that wehad to carry dnplicate pieces. This was caused bj the lir^ 
size of the fdide valve and great pressare of steam on it. 

To try and overcome thifl difficulty we substituted one of yoar btUiiee 
slide valves, and for a considerable time it has been in use and to oar entire 
satisfaction. We have not had any trouble with the valve or its gear dnoe. 

I cheerfully commend your valve for all engines using slide valves, ind 
believe it will soon pay the expense of its introduction in the rednetioa of 
friction, ease on the valve faces, and saving of power. 

Most respectfully yours, 

GEORGE K. GLUYA8, 
Supt'g Engineer SUamen CRRROf- 
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East St. Louis, February 15, 1873. 

Howard Fry, Esq., Committee on Yalvett: 

Dear Sir — I received your circular in relation to Balance Valvei 
and General Valve Motion. I have had no experience with klaaoe 
valves, never having seen any plan of balance or roller valfes thit 
I considered had merits sufficient to justify me in trying them ob i 
locomotive engine, prefering that others who had more ^th in tka 
should demonstrate their practicability. I would, however, call jovr 
attention to my Improved End-bearing Valve that I have been nsiiig 
for eight months with satisfactory results, and in my judgment dov 
away to a great extent with the neccessity of a balance valve, h- 
closed you will find drawing and specification, also photograph of 
my Improved Slide Valve ; and I think from them you will eeeit 
once what my improvement and claim is. Ton will see a difference 
in the valve in photograph and drawing. 

In the first valve, as shown in drawing, I used a long opening or 
port through the valve with bridge bars across it to strengthen it 
In the photograph you will see I have the same length of port or 
opening on face side of valve § inch deep from face, perforated with 
15 f inch round holes, which is more area than is required to admit 
all the steam you can get .into a 16 or 17 inch cylinder under toy 
circumstances in practice. I have adopted this plan in prefereoee 
to the first one, as being more simple and requiring but little work 
to change the old pattern of valve. All that is necessary to change 
the old pattern of valve is to nail on each end of valve a strip of 
wood sufficient to lengthen the valve to the desired length, which 
may be from 1 J to 2 inches, according to the room you SaveinBtcas 
chest. In Baldwin engines I am using a valve two inches longer oo 
each end, with J inch port and IJ inches bearing bar. On Grant en* 
gines I reduce the bearing bar to IJ inches with f inch port through 
valve. Nearly all the difterent builds of engines will admit of this 
change without any change in steam chest. The photograph wis 
taken from the valve I am using on Grant engines. If you cut off 
valve at points marked red on photograph you have exactly the 
old valve. So much for description. 

I will now give you a little of my experience with the valve. 
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first engine tbat I put them in was a passenger engine No. 74. 
bad a. miserable set of cylinders on her, and was giving me a 
t deal of trouble with her vaWes, and would not run more than 
I four to six weeks without facing valves and seats. I put a set 
be new valves into her on the 4th of f uly last, and she has been 
ling steady since that time, and does not now blow any through 
valves. I have seven other engines running with the new 
es showing the same beneficial results. I have also five engines 
ling with the old valve on one side and the new valve on the 
r side, four of these five I have had to face off on the side with the 
Talve already, and the new valve remains perfectly tight. I am 
ling them in this way to satisfy myself in time what the differ- 

is in the wear of the valve. I have another engine running 
I new valves on both sides, with a difference of opening 
Qgh the valve of 6 holes in each end of valve. One valve has 
ioles and the other 9, all of the same size through the opening 
he end of the valve. In experimenting to find out if I had 
gh opening through the valve, I found that 6 f inch holes was 
i all that was required to supply 16^ inch cylinder by 26 inch 
:e, so I put 9 holes in the valve I was experimenting with 
i8t 15 in the valve on the other side, and put the engine to 
:. She has been running seven months in this way and doing 

work. This proves that I have ample opening in the 15 f 
holes which is the number I put into a 14 inch port ; it leaves 
ff inch of iron between holes to strengthen bearing bar. 
irould also state here, from experiment and observation, that I 
aUsfied tbat the new valve takes less power to drive it than it 
the old valve. I have made a number of tests on this point, 
the most satisfactory tests I have made showed very little differ- 
in the power required'to drive the two different valves ; how- 
most of the experiments went to show less power to drive the 
valve. But my strongest reasons for thinking it takes less 
r to drive it is that the cylinder, seats, and valves show so much 
rear than the old valve, the engineers also say they can handle 
^engines easier under pressure. So you will see if all this is 
id I think it is, I have a valve that will run an indefinitely 
r period than the old valve without facing, at least four or five 

8 
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times as long, thns stving repairs and fuel, for eDginee genenllj 
waste considerable fhel before it is considered the values blow M 
enough to face, and a saving in power to driTe the Yake, I think 
are three important advantages over the old valve; md its simplieitj 
of application will recommend it to all Master Meohanios. All thit 
is required to make the change being a set of new valves, and I feel 
justified in saying if they try one set they will never want to pat ii 
any more of the old valves. 

I have written more than I expected to, but it seems Deoesaarj to 
give you all the points. I would have written sooner, but I btre 
been waiting time to see what the results would be. I have jost 
examined one engine that has run seven months, and firom the viy 
it looks and is working I see no reason why it will not ran sevei 
years without needing facing. I would like it if yon would tiyoae 
set, or at least one valve on the softest cylinder you have got, 
between this and our next annual meeting, yon will then hate i 
slight idea of its working. Hoping to meet yon at Baltimore,! 
remain, Yours, truly, 

H. ELLIOTT, Master Meohaoie, 
O. d; M. R, R., Sl Louii, Mo. 




Henry Blllotf ■ BbUum Slide Tilve. 
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On motion of Mr. White, of the ETansTiUe ft CrawfordsTille BailrotHt 
the report was received. 

Mr. Fky, Grand Trnnk Bailroad^I will state to the geDtlemen present, in 
case any of them maj have considered their oommunicatioiM oTerlooked,tliit 
two valves were not regarded as they were not balance ralvcs, to whidi tbe 
investigations of the Committee were confined by the action of the Cos- 
vention. 

Mr. Elliott, Ohio & Mississippi Bailroad— I sent a oommanication to 
the Chairman of the Committee on Valves, giving him some results I W 
obtained with a valve which I had been using over a year; I thoogbtU 
would come under the head of ''Valves and Valve Gkaring." I com- 
menced using this valve about a year ago, and the results are hi more 
favorable thfin I had expected. I will admit that it is not a balance vtlte, 
but so far as requiring facing is concerned, I think it will ran as long u wf 
valve that I have ever heard spoken of. I put a set of them on an engiM 
last Fourth of July which has run thirty thousand miles since then, and tke 
valves are as good as new. Previous to that the engine would not ran tliiti 
thousand miles without requiring her valves to be faced off. I have them 
now on seventeen engines and they are all giving the best resalta. There ii 
not one of them that has required facing; they maintain the same mhn 
continually. I examined one of the engines before I left home, and I eon* 
eider the valves more perfect than when I put them in ; they were in perlect 
enamel. The engineers eay it is the easiest valve they have tried yet. It '^ 
a simple valve and can be made for almost any build of engines at almoit t 
nominal cost. I think, unless there is something more to be taken ioto 
account than the mere saving of power, it will answer all the porpoeesof 
any valve that I know of. I fixed up five of our engines with the new v*l^ 
on one side and the old valve on the other. In four months I had to Tace 
ofif the old valves in four of the engines twice, and the other I faced off three 
times in that time. The new valves needed no facing at all. ThevtWe 
proves itself just that way. I have one of them with me which anj geo* 
tieman can see. These are the results I have obtained. Some other roMU 
have tried the valve. If Mr. Hayes were here he would tell you how it hi* 
worked on his road. Mr. Gorman has tried it also ; perhaps he will gi^ 
his experience. 

Mr. Gorman, Toledo, Wabash & Western Railroad — Mr. President, I ctf 
corroborate Mr. Elliott's statement in regard to the valve he speaks of. Mr. 
Elliott spoke to me about the valve and I had them put on one of oor 
engines. They were not just as Mr. Elliott desired to have them, and he 
changed them to suit himself exactly. I like the valve very much. I have 
tested it several times and find it wears and works well. There is noblow,oo 
leak to it all. It is as good a valve as I have seen perfected. But when joo 
alk of balance valves I have never seen but one that I considered s tme 
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anoe valve ; that was some twenty-five years ago when I was connected 
h the Boston & Worcester Bailroad. Parker was then Superintendent of 
I road ; it was abont the time Wilmoth commenced building engines. I 
s a sort of supernumerary about the shops and was considered a sort of 
eman although I did not hold that position. Wilmoth' was in the habit 
talking to me about engine building a good deal, and one day came to 
with an extract from the Edinburgh Beview, the Edinburgh Ghizette, or 
16 such paper, giving drawings of a balance valve. He asked me what 
lOQght of it, and I told him I thought the design a good one, but had 
le few defects which would prevent it from working well under a high 
•lore. He had some valves made according to the plan, however, and 
me to try them on an engine. We ran the engine down the road a 
36, and when the speed was about eight miles an hour the valve worked 
f nice and smooth ; but when we got up to twelve miles an hour she 
ked hard, and finally the valve piston lifted ofif the seat and blew 
Kigh. Mr. Wilmoth's face fell. **Why,'' said he, '*the engine has 
ten down." "No," said I, "it's just as I told you the thing would 
k, it is your valve ; when we get down to a slower speed it will be all 
iL" And so it was; it wouldn't stand a high rate of speed. That 
igh was the only true balance valve I ever saw, and I do not know why 
as never improved on. 

n motion of Mr. Flinn, of the Western & Atlanta Bailroad, the Conven- 
adjourned to nine o'clock A. M., Thursday. 



THIRD DAY'S PROCEEDINGS. 

!ie Convention met at 9 o'clock Thursday morning, May 15th, President 
ton in the chair. 

r. Fry, of the Grand Trunk Bailroad, moved that Mr. Jerome Wheelock, 
Worcester, Massachusetts, be requested to read to the Association a 
t which he had prepared on the subject of " Valves and Valve Gear- 

le motion was carried. 
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A Paper on Valves and Valve Motions, by Jerome Wheelock, 

Worcester, Mass. 

To the American Bailway Master Meehanicf^ Association: 

Gentlemen — Choosing from the subject matter to be diseuiad 
at this Convention, I htTe thought proper to take up some of tbe 
questions coming under the head of valves and valve modons. 
Much has been said and written, and much remains yet to be said, 
it is not therefore my purpose to exhaust the subject, or your 
patience, but to present to the Association some of the reaalts of 
observation, and perhaps make suggestions, that will provoke further 
discussion on this most important subject. 

With all its defects it must be conceded that nothing has yet bees 
introduced that has so well answered the purpose of controlling the 
induction and eduction of steam to the locomotive cylinder as the 
ordinary flat slide valve, nor does it at present seem probable that 
it ever will be superseded. From its early history, down to the 
present time, theories innumerable have been advanced and worked 
out as to the proper proportion of valve, port, and throw, until one 
might almost say that as many distinct notions exist as there are 
men connected with their use. All can not be right, and I qnestioD 
whether any one arrangement, as used at the present time, is not 
susceptible of considerable improvement in its details. 

On the introduction of the "link motion,*' more especially of late 
years, those who have had charge of the construction of locomotiva 
have seemed to favor long ports, thereby materially increasing the 
surface of the valves and their seats. Indeed, this has been canied 
to such an extent that it is no uncommon thing to find ports of 
locomotive cylinders sixteen inches long, with widths varying froD 
one and one-fourth to two and one- half inches, and this too oo cylio- 
ders not over sixteen inches in diameter. To make a valve to corer 
these vast proportions and carry out the various notions as to lap and 
movement, necessarily calls for the throat, or under cavity, with id 
area of about sixty-five square inches. I believe it is well understood 
among my associates that it is to this cavity we may look for the 
cause of hard-working valves, as it is well known that with no outlet 
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firom tbe uoder side, it matters not what the pressure is in the steam 

ehest, tbe-yalye will move with perfeet ease. 
Here then we have the root of the difficalty, to overconie which 

Bnoh valoable time and thought have been expended. Experiments 

with so-called "balanced yalves" have been "legion/' and the 
results, if we may believe the statements of those interested, have 
been truly wonderful. I have listened to statements where one of 
theee inventions has effected a saving of thirty-three per cent., 
besides a great saving in wear and tear of the valve gear ; but up to 
this time I do not believe it possible to show by actual test any case 
where, after having given the ordinary slide its proper porportions 
and adjustment, a fair comparative trial has resulted in any saving 
of fuel or material in favor of the balanced valves. On the con- 
trary, I am Ailly persuaded that the opposite is the result. 1 know 
I am on " ticklish ground," and some of my associates will question 
these views ; but, gentlemen, I have had the disease. I have been 
through with a series of experiments to demonstrate the value of 
balanced valves for locomotives, and I assure you the dose has en- 
tirely cured me. 

My early acquaintance with the locomotive led me into the com- 
mon error that a very great amount of the power of the engine was 
being absorbed to move the valves; in fact, it appeared to me to be 
self evident. As figures would not lie, it was easy enough to make 
out a case. Taking the area of the surface of the valve, multiplied 
by the steam pressure per square inch, made the sum total oC the 
load to be moved perfectly enormous. To stand by and see the 
mlve gear shake as an engine was leaving a station was, it appeared 
bo me, sufficient to satisfy any one. 

I was made an^re that the subject was not new, as upon my be- 
M>ming an inventor in this direction my attention was called to 
between thirty and forty different devices gotten up to relieve the 
pressure on the valves. Many had been tried and some had not; 
lad I will here say that some of these devices are marvels of genius, 
Nnnplieated though they may be they yet have occupied some of 
'ht best brain power of this nation. 

Bear with me while I give you a brief description of my inven- 
SOIL Believing that circular fits could be more perfectly made and 
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controlled, I at once adopted the rotarj principle. My filfv cKot 
may be described as a cast iron cylindrical earing, prorided oa its 
upper side with an inlet for steam-pipe connectionB, through lUeli 
steam passes to an annular chamber, snrronnding an inner shell, the 
axis of which, being at right angles with the bore of the cylinder 
and being bored conically, forms the seat of the valve. Into tUi 
conical seat I fitted a double-ported, double-seated valve or phg 
of corresponding shape, making the taper about one-half an inch ia 
its entire length. Bonnets, or covers, were fitted to each end of the 
casing, which were used to support the plug, on hardened iteel 
bearings, on which it was supposed the bearing would prineipiUj 
come, steam being admitted to the cylinder through each end of the 
plug, as it was alternately moved by a stem projecting outride, on to 
which was keyed a crank that received motion from the valve rod. 
In order to control the position of the plug and make adjnstineat 
easy I placed a nut and check nut on the valve stem, arranged to 
bear against the outside surface of the bonnet, and when the engiM 
was using steam a slight end pressure brought the nuts up to i 
ground seat and obviated the use of a stuffing box, or ptekiag. 
The exhaust was efiected by cavities on the periphery of the plog, 
very much in the usual way, there being two cavities, one on etch 
side, coDnected. 

After perfecting, as I thought, the details of my valve, and n* 
ceiving considerable encouragement and flattering expressions that 
I had hit the nail this time sure, I commenced its introdnctioo. 
Castles in the air were numerous, most of them with French rooft. 
The field was immense and success sure. A number of New Eng- 
land roads had signified their willingness to aid in its introdoetioD, 
and terms were made, but owing to temporary inconvenience in for* 
nishing the trial valves it was decided to make one trial at a time. 
An engine was selected on one of our prominent roads and the 
valves applied. When the time arrived for the engine to come out 
of the shop my anxiety was at its height. I had made some di^ 
coveries that did not suit me. I had found out that the record 
kept of the engine showed her consumption of fuel to be leaa thia 
three thousand pounds of wood per day. This seemed to me a very 
small amount to test my valves against, but relying on the large 
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imouDt of power I was to save I felt assured the valves would 
win. 

The engine oame out, and as she was moved up and down the 
yard everything seemed to work as it should, and she was attached 
to a freight train and the trial hegan. Using steam quite freely for 
the work performed, it was suggested that the engine was just out 
of ihe shop and was stiff. It was evident the valves did not go 
hard, as the reverse lever could he handled with perfect ease. If 
the latch was raised out of the notches the lever would stand at any 
point without holding — a result I considered very satisfactory. 
Arriving at the first descending grade steam was shut off as usual, 
when it was expected speed would increase by the force of the train. 
This, to my surprise, was not the case. The engine was indeed 
''stiff." Steam rapidly accumulating the furnace door was opened, 
when a very strong exhaust was discovered, drawing hard on the 
fire, and the fire box was soon emptied of the fuel, the engine blow- 
ing off violently. I will here remark, that my valves were allowed 
an end play, or movement of about one-half an inch, working 
away firom their seats when steam was shut off. This I had ex- 
pected would be sufficient to relieve the engine when running down 
grade. I was greatly surprised at this result, as were my compan- 
ions. Where all this exhaust came from was a mystery ; but as it 
made the engine steam well, I tried to persuade myself and others 
that it would result to an advantage. 

The round trip having been made, and several promiscuous trials 
on different trains gone through with, the engine was at length put 
upon her accustomed passenger train. Here the comparative trial 
began ; and, sparing your patience, I will say that after about a year's 
use the trial ended. I might talk to you a week, detailing my ex- 
periences during this time. 

The engine ^^blowed," and the valves must come out and be 
looked at When taken out they had the polish of a mirror. Anti- 
compression and relief valves were put in, and changed this way and 
that way. One day one thing and the next day something else 
would suggest itself as being necessary to make the engine better. 
I will here remark, that I was in the hands of friends. Never were 
men more anxious for success than were the officers of that road 
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that those valves should sacoeed. Every facility was farnisbed ind 
every assistance rendered that could he. The engine was takes of 
her train while I applied a second pair of valves with some of the 
details changed. And thus I voorhftdy and tfiggedy and tiudwd^ satil 
I nearly wore myself oat daring that year, all to no pnrpose, trying 
to make that engine do as well as she had done with her old vahw. 
I am fully persuaded that the trial was as exhaustive an one as las 
ever heen n^ade in this direction, and I verily believe the resolts 
were as favorable to balanced valves as any that were ever tried; 
but still the verdict must be that the engine did not do as well m 
with her old style of valve. 

I have thus somewhat minutely described my valve and the tml, 
I will now proceed to give you the conclusions deduced. 

First, that every addition of a single piece to the locomolive 
valve, or its attendant parts, that is not actually required to mike 
the engine work better, is a positive step backward. 

Second, that considering the fact that a very eonsiderable pfsane 
exists on the exhaust side, and is made necessary for blast when Ae 
engine is moving at the ordinary rate of speed, makes any fartkir 
balancing of the valves practically unnecessary. 

Third, that it is far from beneficial to any part of an engine to 
draw in cold air, through anticompression or any other valves, when 
the engine is moving without steam, and discharge the same aptbe 
smoke stack, as such operation turns the locomotive into a reguUr 
air pump, causing unnecessary wear on the connections and other 
moving parts, and unnecessarily fanning the fire. 

Fourth, that it is quite important that the valves of a locomotiTC 
be 80 arranged as to allow of free circulation from one side of the 
piston to the other, when the engine is in rapid motion with steam 
shut off, and that this result is successfully attained by allowing the 
ordinary flat slide valve to raise from its seat, which can be done to 
a reasonable extent without injury. 

There are several reasons why balanced valves are not practical 
for the locomotive. High pressure steam is a terrible searcher, and 
will find the minutest outlet. It affects metals variously at Tariotf 
pressures. Expansion and contraction of metals are among the efiU 
to contend with. Thus, while a pair of valves might be practicillj 
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igbt at sixty pounds, tbey would be fonnd to leak badly at one 
inndred and twenty pounds pressure. The walls and cover of tbe 
team cbest subjected to great strain are warped, more or less, and 

not remain absolutely as wben fitted. Then comes the wear. 
)ut perhaps it will be argued there is no wear with the valves bal- 
need. Ah I gentlemen, this is preposterous, as you could not wipe 

woolen cloth over the surfaces the number of times the valve is 
lOved without perceptible wear. But enough of this. 

Let us examine for a moment some of the advantages and defects 
f the ordinary slide. That so many desirable features can be con- 
entrated in a flat piece of metal, with a D shaped cavity in its 
nder surface, excites my most profound admiration. The valve 
lay be said to be the vital principle of the engine. It controls the 
atlet to the coal and wood pile. It is of the highest importance 
lat it work practically tight under all circumstances when the 
agine is using steam. No one thing so injuriously affects an engine 

1 leaky valves, and while it is, I believe, practically impossible to 
Bt a balanced valve that will work and remain tight for any length 
r time, it is quite an eatt/ matter to accomplish this result with the 
&t side. An ordinary skilled workman with a little practice and a 
Taper is able to take a pair of valves from the planer and make 
lem absolutely tight in less than one day's time. Indeed, some 
nestion the necessity of scraping at all, claiming that with properly 
laned surfaces the valves will make their own seats perfect. But I 
nestion this theory, as I believe it pays to have the valves and 
leir seats perfect in the commencement of service, and when prop- 
*ly fitted and proportioned, of the right quality of metal, how 
»intifully they work. 

I have in my mind at this time, an engine hauling an express 
ain on one of our fast lines where the valves were found to be 
ractically tight after twenty three months' constant service, and 
hen the engine was taken in for repairs it was a somewhat difficult 
lestion to settle, whether anything could be done to improve the 
mdition of the seats. And here I desire to say a word about the 
^lect, oftentimes practiced, of allowing an engine to come but 
ithout lefacing the valves. It is no criterion to go by that the sur- 
ces have a nice, smooth appearance. This is usually the case 
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when a casual examination woald saggest "good enongV but if 
planed off positive defects would be discovered. Indeed, it ku 
occurred to me that it might not be a bad plan to have dapliette 
valves of exactly corresponding dimensions for each engine, wbiA 
could be kept in reserve, with nicely planed surfaces, and at Btttad 
intervals of service remove those in use and insert those in resem 
without detaining the engine. It seems to me that it would nnlt 
in keeping the seats in true condition for a much longer period, u^ 
perhaps avoid much of the '^ blowing " now going on. 

Another important matter is usually lost sight of. I refer to tbe 
metal used in constructing locomotive cylinders. I believe it if of 
the highest importance that the right grade of iron should be med. 
The want of care in this direction those who have charge of tlte 
repairs on our engines can attest. Gentlemen, if yon would demaod 
that the best charcoal iron be used in your cylinders — ^yes, I aa 
going to suggest that you go further than this — that you demod 
that the valve seats be cast on a chill, if you would do this I belieie 
you would make long strides in the right direction. But, do yoi 
ask, how shall the seats be faced? This is an easy problem, ts witk 
the present perfected arrangements of emery grinding yrheels and 
apparatus every variety of hardened surface is finished at will. In- 
deed, tbe emery grinder is superseding the planer on sofl work 
where exact nicety is required. I believe these suggestions can be 
successfully carried out without materially increasing first cost or 
trouble. 

Another defect and prolific cause of trouble is the extreme length 
of tbe steam ports. In a somewhat extended observation I have 
formed the opinion that three inches is about the maximum dianieter 
of the double exhaust tip. Many engines use less, and few if aoj 
use larger. Here we have an area of a trifle over seven square 
inches for the exhaust. I am fully persuaded that no trouble exists, 
if it is generated fast enough, in getting the steam into the cylinder. 
That will generally take care of itself if we take care that the ex- 
haust is right; of course we must provide for our draft or the en- 
gine will not steam, and it seems inexorable that the exhaost tip 
must be contracted. Allowing this to be so what advantage can 
come of the large increase in area of the ports? Sixteen inekes 
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long tnd one and one-fourth inches wide give ns twenty square 
iDohes in each port, and a very disagreeable state of things to take 
etre of, as most of yon know. Why make the ports so large when 
the tips must be so much smaller? You can, if you please, have all 
the passages enlarged as much as space will allow of except under 
tbe TaWes. I verily believe we can contract the steam ports of any 
loeomotive in use to-day — I refer to the largest, to twelve inches in 
leogth — ^without in the least affecting their ease of action, and very 
niterially relieve the valves and movements. It is no uncommon 
remark among those connected with the use of the locomotive, that 
oveDgines are not as *^ smart'' in proportion to their size as they 
ued to be. You will hear men tell what they used to do with the 
niialler machines of days gone by, and how it bothers the larger 
onee to do the same thing now. This may result somewhat 
ftom prejudice ; but we are forced to admit there is too. much truth 
b the statement, and it is getting to be time we found out the 
ttnae. I believe if any one thing more than another is chargeable 
for it it is the link motion. The simplicity of this invention has 
hung like a ball and chain attachment to the minds of most of us 
who have had to do with locomotives. 

I have about made up my mind that, as a movement to effect the 
Mtting off of steam to be used expansively, it never was nor ever 
vill be an economical arrangement for the locomotive or any other 
^ne. To allow the half expanded steam to escape before the 
piston has completed half its stroke, is not, in my opinion, what is 
^^uited, nor is the premature closing of the outlet in the face of a 
rapidly advancing piston, thereby creating an immense compression, 
^SBirable. On the other hand, it is an expensive result that follows 
^he link whenever it is used as an expansion valve gear. Of course 
■onpUcity is desirable, but are we not paying too dear for it in the 
^discriminate use of the link? There can be no objection to its 
^ ss a full stroke valve motion ; indeed, I think it is as well as can 
"^ in this capacity, but when you move it from its true position of 
^i throw, and use it as an expansion valve gear, the results are not 
^ should not be satisfactory. I am confident the time is not far 
distant when something will be produced that will obviate these 
ohjeetions. I shall not attempt its description at this time. 
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I promised yon at the commenoement I would not exliMfit thi 
subject. I have already trespassed too much od your yaluable tine, 
and, coDscions that imperfectioDS both of omisaioD aad eomminioii 
have a place in the foregoing, I yet rely on the indalgeooe of 
friends, and am stimulated by a sincere desire, in common with my 
associates, to see that noble machine, the American looomotiie, 
brought up to a higher state of perfection. 

Mr. Elliott, Ohio & MissiBsippi Bailroad — I move the paper be re- 
ceived. 
Carried. 

The President — The Secretary inforniR me that although Mr. Dohoneyli 
name does not appear on our registers, he haa oor former Secretaiys raeeipl 
for ten dollars. What action will the ConTention take on the saljectT 

Mr. Fry, Grand Tronk Bailroad — I move that the gentleman be con- 
sidered a member of the Association. 

The motion was carried. 

Mr. Philbrick, of the Maine Central Bailroad, presented the following 
report from the Committee on "Machinery and Appliances for Bemoriog 
Snow from the Track : 

Machinery for Bemoving Snow ftrom the Track. 

To Ike American Railway Master Mechanic^ Asaociaiion: 

Gentlemen — The subject assigned to your Committee is io 
several respects peculiar. Suow is confessedly a *^ northern instita* 
tion/' and hence the matter is one of sectional interest To maoj 
of the members of this Association a snow plow or a flange scraper 
would be even a stranger thing than to others would be a cotton gin 
or a cane crusher. But while the subject has a necessary iaterest 
for only a minority of the roads here represented, to those which 
are interested in it the matter is one of very great importance, since 
it has to do with an obstacle to railway operations of very formida* 
ble character, and requiring for its removal very powerful agencies 
and most energetic measures. 

Another peculiarity of our subject is that the obstacle whose 
removal is contemplated is one of exceedingly variable conditions. 
While in some places the snow rarely exceeds a foot in depth, with 
a moderate temperature and little wind, in others it lies on the 
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round oontinaoasly for four or five months, attaining an average 
apth of five or more feet, with high winds and a temperature often 
r many degrees below sero for several dajs in succession, the wind 
ften piling the snow in drifts of ten feet and upward in depth, and 
Ktending for long distances, and in combination with the extreme 
M compacting it into a solid mass so hard as to bear up the weight 
'a horse. A&^^^i ^® drifted snow fall is at times followed by rain, 
li this by a sadden fall of temperature leaving every thing covered 
ith a crust of ice an inch or more in thickness; or, again, where 
e amount of snow is not great but where high winds prevail, com- 
^ over a broad level country, bringing along with the snow large 
lantities of sand or soil, the excavations are filled with a mixture 
ry hard to break. 

The responses obtaiued by your Committee to the interrogatories 
ued by them present every variety of character ; from those of the 
nth, which summarily declare ** We never saw a snow plow and 
ver wish to," to those which come shivering from the cold districts 
Baking of snow drifts thirty feet in depth. It will be at once 
vious that the appliances which fully meet the necessities of some 
loes would be utterly inadequate for others, and those demanded 
some equally unnecessary in others. 

In discussing the means and methods of removing snow from 
ilway tracks, your Committee would say at once that no device 

15 appeared, ot in their opinion is likely to be found, which can 
I iaocessfiilly substituted for the plow. Others have been invented, 
odels of two of which have been sent to us. Que of these is con- 
mcted with a broad shovel edge in front, and a flue running up 
id back through which a belt with flat scoops attached is made to 
folve, by which it is proposed to take up the snow, carry it up the 
le, and by a revolving disc behind to throw it off on either side. 

16 other^ Mr. Oriswold's "Air Snow Plow," is designed by means 
a current of air, produced by blowers, to drive the snow taken up 

»m the front through a curved pipe and discharge it on either side 
the track. These, however, if practicable to any extent, it seems 
VB must be very slow of operation, and only practicable in very 

hi snow which could be easily penetrated by a plow. 
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PLOWS. 



In those places where the snows are light and not liable to be 
drifted or compacted by winds and cold, a simple procg plov 
attached to the pilot, or a modification of the pilot itself, folloiad 
if necessary by a flange scraper to prevent the compacting of sBOf 
on the inside of the rail is found sufficient. In other places wkie 
although the amount of snow is not large, yet from the low tempen- 
ture and high winds it is driven, mixed with sand or soil, into liird 
but not deep drifts along the track, the only modifications of Um 
plow required are increased strength, a more elongated and sharper 
share to cut, and by lifting to break up the compacted mass thit it 
may be thrown off by the sides. In this case the flange scraper to 
follow the plow is a more essential requisite. 

But it is with the extreme condition that our theme has chieflj to 
do. How shall we clear and keep clear the track in those pirti 
where the snow lies on the ground four or five months, attaining u 
average depth of from three to five feet, and where, under the in- 
fluence of intense cold and high winds, drifts of compacted snowue 
formed of five to fifteen feet in depth? Here, although notstrietlj 
included in our subject, the matter of precaution should be con- 
sidered, as the first law of health is to avoid disease, the first requi- 
site for a clear track is to use all practicable measures to present 
the formation of drifts, for it is these that cause the chief trouble 
If snow would but lie still and of uniform depth, its disposal wooM 
be a matter of comparatively little difficulty. It is a thing of prime 
importance then to guard those points peculiarly exposed to drifting 
by one or more rows of high substantial fence, by thickly set hedges 
of evergreen trees, or whenever necessary by construction of shed*. 
Though expensive, yet in view of the inconvenience, losses, and 
great damage to machinery, which even a single severe storm DftJ 
entail, any reasonable expenditure on these would be an economiotl 
outlay. The importance of this consideration may be inferred from 
the fact that by severe storms of the last winter some of our Nev 
England roads had from ten to thirty per cent, of their engines dis- 
abled within little more than one week. Another important preetu- 
tion is particular attention to the condition of the track, especiiUj 
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)int8 where drifts are likely to be met in order that the clear- 
hinery may work with most efficiency and to diminish the 
of running off. 

wdriflb is an obstacle to be got rid of, and that as expedi- 
is possible. The question of its removal becomes one of 
id 80 of strength in the means employed. There is no 
f for the removal of a snowbank within the required time, 
an do little more than to determine the fittest forms of im- 
for attacking the obstacle to greatest advantage, and skill, 
Q the construction of the implements, is of use mainly in 
; the tactics of assault, 
afious styles of plows in use may be resolved into three 

•arate structures resting on truck frames placed within their 

ws attached to heavy cars, within which men may be carried 
e them; 

ws attached to engines. 

e first many are in use on New England roads, and it is the 
1 employed on the M. C. H. B. One style, a drawing of 
^companies this report (see Drawing No. 1), has its sides 
ad carried forward at the top so that as the snow is lifted it 
together and thrown off at the sides to a distance propor- 
> the velocity of motion. This plow does not allow the 
^0 back upon the engine, and has been found to^work well 
e banks are not too high to allow it to discharge itself freely 
ides. For deeper snows an^ for breaking through drifts, a 

similar construction without the curved top is employed, 
n, of course, does not leave so clean a track as the other, 
e attached to the engine by a light shackle of f inch iron, 
* the plow should leave the track may break and allow it to 
self from the engine. No men are placed upon these plows, 
se there is no special exposure to injury. Mr. Thompson, 
!astern Railroad, on which this kind of plow is used says : 
ve experimented with plows of various sizes and shapes, 
s decided that plows with a single pair of wheels forward 
I behind, with a wheel base of not over ten feet, keeps the 

9 
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track best; that those of eight feet in height and eighteen feet long, 
with top built forward to within three feet of the bottom, answer 
the purpose best.'' 

Of the second class one style is the Heywood Plow, of which 
drawing and photograph are given (see No. 2.) This plow would 
seem calculated to do its work well, and is highly spoken of by Mr. 
Keeler of the F. & P. M. R. R. We have also two excellent dm- 
ings (Nos. 3 and 4) fron^Mr. Cnshing, of the N. P. R. R., of plows 
attached to cars such as are employed on that road. A pecnliiritj 
of these is that the plows rest upon trunnions, having appantna 
attached by which the nose can be el^ated a foot or more, which 
arrangement would seem to afford some advuDtagea, especially in 
backing out from drifts preparatory to a second run. 

The third class of plows — those attached to engines— embrtcei 
of course all the smaller kinds used where but little snow oocon, 
but of late very large plows of this description have been Ifronght 
into use for heavy work. Mr. Waugh, of the K. P. R. R., famishes 
a drawing of one employed upon that road (see Drawing No. 5) 
which is nearly ten feet in extreme height and extends about eight 
feet in advance of the engine, with bearings near the nose for restiog 
on the rail. Mr. Cashing, of the N. P. R. R., sends drawings of 
two sizes of attached plows, one (see Drawing No. 6) for ligbt work 
of four feet nine inches in height, and another for heavy work (sec 
Drawing No. 7) which is ei;i;ht feet six inches high, and extends for- 
ward about six feet six inches, with bearings upon the rail. Of the 
performance of these plows both gentlemen speak in very high praise. 
Mr. Waugh says: "These plows are decidedly the best that have 
been used for all purposes.'* He adds that one of these can b« 
removed and pilots attached by two men in two hours, cost $714. 
Mr. Gushing says of the larger of his attached plows : " This is the 
favorite plow with ue for all kinds of work. This class of plow, nw 
with two engines, has kept open without serious detention oar worst 

• 

snow district, and made the heavy independent plows unnecessary w 
consequence of their doing the required work with far less power 
and greater safety." The district alluded to is described as "ma- 
ning through rolling prairie, with cuttings of from three to fif^ 
feet and subject to high winds and extremely low temperature-* 
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mbiDatioD which packs the snow to an almost incredible hard- 
•fls/' Of the smaller pilot plows Mr. Cashing says : " We use 
leee on our regular train engines; they work well in snow two feet 
)ep where the old banks have not accumulated to a greater height, 
id for short distances will run through a much greater depth of 
low. 

Beyond the statements of these above named gentlemen our 
ispoDses contain no expressions of opinion as to the comparative 
lerits of different kinds of plow. These, however, as has been 
sen, are very strongly in favor of the attached plow, and there can 
e DO doubt that for safety and general facility of operating they are 
Qperior to the independent plow. But on the other hand their use 
QUBt involve a much greater expense. For every such plow one of 
be best engines is practically withdrawn for the season from general 
srrice. The trouble and expense of attaching and detaching must 
mount to a very considerable item, they must subject the frame and 
"uck springs of the engine to very severe strain. If an engii^e is 
■Babied the plow is for the time useless. They must also be incon- 
iuient to get into the house and on the table, and when stuck in 
^p snow more difficult to withdraw than if the engine could be 
^taohed from the plow; while the independent plows require the 
^ce of the engine only when in actual use, can be connected and 
sconnected as easily as a car, can be more easily withdrawn from 
ifts and do not need to be housed, or can be run under any 
colter. The above-named objections to the engine plows, how- 
ler, can all be obviated if their advantages are thought to warrant 
ie increased expense. 

DEVICES FOR WIDENING TRACK. 

Some plows have devices attached for increasing the width of the 
th after the plow has been through. The Heywood Plow has an 
•angement of this kind. (See Drawing No. 2.) Wings of about 
: feet in length and height are attached midway of the car, hinged 
the forward end, and connected with apparatus within the car by 
ich they can be thrown out to the required width. This plan 
old doubtlese work well in snow so light and soft as to admit of 
npressioD ; but where the side banks, as in some localities three 
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to five feet in height, are hardened almost to the solidity of ioe, it 
would be unserviceable. It seems to your Committee that for these, 
a hinged flap or wing attached to the onter corner of the shear of 
the plow, supported by strong braces when raised, and when down 
flush with the sides of the plow to cut the snow and throw it over, 
would serve the purpose better. 

FLANGE-SCRAPERS. 

Besides the plow, another implement is found necessary to renore 
the snow from between the rails, or for some distance inwardly from 
each rail. Of these there are two general forms — one taking out 
the snow for the whole width, and the other consisting of two iDd^ 
pendent scrapers or cutters, one for either rail, and hung obliquelj 
to its direction, so as to cut out snow for ten or twelve inches tnd 
throw it over the rail. One style of the former, which is like a nar- 
row snow plow, and operated in a similar manner, the cutting edge 
being dropped to the required depth between the rail, must be re- 
garded as dangerous, though in use on some roads, and doabtleas 
effective. 

Of the second kind, three forms have come to the knowledge of 
your Committee. One, the Osgood Flange -scraper, consists of 
a platform car, having at the middle on each side heavy vertical 
swing beams, faced at the lower end with iron, and so hung as to 
be easily raised at crossings, etc., and with springs which allot 
considerable play if an obstruction is met. The cutters extend OTer 
the rail about four inches, and remove the snow for about ten inchest 
width and one and one-half inches in depth on the inside. This is 
drawn after the engine and operated by a man on the car. 

The Heywood Flange-clearer (Drawing No. 2), similar in princi- 
ple to the former, but of very different construction, is attached to 
his plow forward of the trucks of the car, and immediately follow- 
ing the plow, and controlled by the men in the car. This has the 
advantage of clearing the path of the flanges in advance of »1^ 
wheels passing after the plow, but is, perhaps, not quite as safe a 
the former. 

Another of similar design (Elliott's patent) is attached to t^e en- 
gine forward of the trucks, and controlled by the engineer. Mr. 
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Ciishing, of the N. P. B. B., speaks of this as very satisfactory in 
1^ Working. A drawing and model of this have been sent ns. 

Mr. Origgs, of the N. Y. & O. M. B. B... speaks of a plow in use on 
that road, very heavy, with wings for widening the path, scrapers in 
^fODt of the forward wheels, and a flange-clearer on the rear end, 
operated by men in the car. " We think," he says, " that we have 
^ complete a plow as is made. It makes a clean path of fourteen 
feet io width when the wings are out." The promised drawings of 
tbe apparatus have not been received. 

METHOD OF OPERATING. 

But few of those from whom responses have been received seem to 
systematize very thoroughly the matter of operating with the " snow 
gang," though doubtless all that have much to do in this way employ 
more method than their replies would indicate. The substance of 
meet of the replies is, '* When snow is to be * bucked,' we take 
two or more engines with the plow, and go for it" This last 
expression, indeed, gives the gist of the thing. Yet '< the order of 
the going " is a matter of no small importance. The N. P. H. B. 
ieems to have not only the most perfect e(q[uipment of appliances for 
the removal of snow, but also the most complete system in its method 
)f operations. Printed rules are placed in the hands of engineers, 
fhich they are required to observe. The direction of the train is 
ievolved upon one man, and a system of signals is arranged to secure 
limaltaneous action by all the engineers in attacking the snow. No 
idvance is allowed until all are entirely ready, nor without full pres- 
sure of steam. When the snow is deep or badly drifted on one side, 
he conductor or head engineer is required to make careful examin- 
ation before striking the bank ; and when the drift is very hard, the 
(dges are broken with shovels before the plow is run. An extra en- 
line, in difficult cases, accompanies the snow train, and is required 
keep one mile distant in full readiness to run up instantly, at a 
oncerted signal, to render assistance. When the train is stuck in a 
irifly the rear engine is first completely released, which then can aid 
he others. The rules of this road appear, from the extracts given, 
be so judicious that your Committee think they could hardly do 
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better than embody them entire if space would allow. Thej ctn 
doubtless be obtained on application. 

It is found by experience to be unadvisable to attack drifts of eigbt | 
feet in depth without previous shoveling. And where drifts of con- 
siderable depth are much compacted by the wind, the work of the 
plow may be much facilitated and time saved by catting trenches 
across the track, in advance, at intervals of ten or twenty feet. It 
is doubtful whether more than two engines can be used to advantage 
in driving a plow. In general, a third engine may be of most ser- 
vice if kept free in the rear to aid in backing from the drifts. 

Obviously, no general rules can be given which shall cover all the 
cases that may arise in snow plowing. Much most be left to the 
judgment of the conductor of the train. No part of railway opera- 
tions in the snow districts makes greater demands for the combioa' 
tion of prudence and pluck than this of the removal of snow. HeDC« 
care should be taken in selecting for this service men of caution aoo* 
courage, and fertile in expedients. The grand requisites for t*^* 
work, then, are a proper plow, adequate force, and A man. 

No allusion has been made to the removal of snow from doal>* 

tracks. In this your Committee have had no experience, nor is ac»^ 

thing said on this branch of the siibject in the letters received. 3 

Heywood furnishes a sketch of a plow for this service, the shear 

which is substantially one-half of an ordinary plow of double wiJ- 

Another style has been seen, which is constructed with a flat incl i 

and a fixed center share extending about one-third of the length fr< 

the top. To this is hinged a swinging share, which can be fastei 

on the middle to act as an ordinary plow, or swing to either cor «: 

for use as a side plow, in either direction. We know nothing of ^ 

operation of either. 

Eespectfully submitted, 

J. W. PHILBRICK,^ 

J. N. FOSS, f- Committed' 

E. STUDLEY, ) 

On motion of Mr. Keeler, of the Flint & Pere Marquette Railroail, the re- 
port was received. 

The Committee on the " Beat Form and Proportion of Axles for Can aw 
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DRAWITO No. 6. 
Bnov Plow ITsed on Kanias Faolflo Bsilroad. 




L. H. Wauob, Muter Hechuic. 



OSAWIVa Ho. A. 
Snow Plow ITaod on KaiiMa Faelflo BailroAd. 




DKAWno Vs. 6. 
Snow Flow XTaed on ITortliem Paolflo Bailway. 




O. W. CusRnta, Uuter Mcehuic 



DBATnrO Ho. 7. 
Snow Elow UMd on Horthwn Paolflo Ballway. 




Geoboe W. Cubhenq Uail«r Hccbsnic. 



I 



I 



135 

motives, also whether there is anything to be Gained by the use of Com- 
a Axles and Loose Wheels," presented the following report : y 

ort of Cobimittee to Investigate *'The Best Form and 
oportions of Axles for Cars and Locomotives, also wheth- 
there is anything to be Qained by the use of Compound 
:les and Loose Wheels." 

order to procure iDformation regarding this subject, the Com- 
!€ to whom it was submitted issued a circular containing the fol- 
ig inquiries : 

What are the dimensions of the standard car axles now used on your 
f which please mark on the engraving below. 

When such standard axles break, at what point does the fracture usually 
? 

State as near as you can what proportion of breakages of axles of the 
isiiXM given occur close to the hub of the wheel on the inside, and the 
ve proportion of breakages at other points ? 

If there were no car axles now in use, what size would you recommend 
ke diameter and length of journal for a universal standard axle for four 
tight and one-half inch gauge roads ? 

What for the diameter at the wheel seat and at the center of the axle ? 
What are the dimensions of the driving and truck axles of your most 
)ved locomotives? 

State where the fracture of such axles occur in cases of breakage ? 
What is your rule for forcing on car and locomotive wheels; that is 
much larger is the axle than the hole in the wheel ? and how much is 
laximum pressure allowed in pressing them on ? 

Have you used any compound axles, or any axles upon which the wheels 
K)6e or can turn independently one of the other ? 
Have you any means of knowing, experimentallyf the difference there is 
en the* resistance of a car or truck with loose and one with tight wheels 
jsing around curves of any given radius ; if so, give the Committee a 
t of such experiments? 
What is your opinion of compound axles or loose wheels ? 

• this circular the Committee received thirty-one replies, in some 
hich the subjects referred to' in the inquiries were discussed at 
derable length. One of them, written by Mr. Wells, of the 
rsonville, Madison & Indianapolis Railroad, contains an account 
perimeuts which he made to illustrate the effect of loose and 
wheels on curves, and which it is thought has 89 much value 
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that they recommeDd that it be read and discussed independent cf 
their report. 

The substance of the replies to the first question of their eiTdkr 
— ** What are the dimensions of the standard car axks now used <m 
yoxtr roadf — they have embodied in the table which is submitted 
herewith. Through the Secretary of the Master Car Builders' As* 
sociation, the replies of the members of that society to a committee 
appointed to consider the same subject were placed at the disposal of 
your Committee. The list of standard axles is therefore more com- 
plete than it otherwise could have been made, and embraces those 
used on about eighty different roads. The great diversity which ex- 
ists in the size of axles used indicates plainly the importance of 
taking some action to establish a standard size for universal use. 

To the second inquiry, '^ When such standard axles break, at wkcU 
point doe^ the fracture usually occur f** nearly all answered that i 
very large majority of fractures occur just inside the hub of the 
wheel. Six members answered that they have had no breakages. 
One reports that ^^ breakages are about equally divided between the 
center of the axle and the part close to the hub, on the inside, and 
the journal nearest to the wheel." Another member reports, *'Oiir 
iron axle when it breaks does so close to the wheel, on the inside of 
hub. Steel axles formerly broke at the same point, but the axle was 
increased in size in the wheel-fit from four and one-quarter to four 
and three-quarter inches diameter, and since then we have had four 
to break in the journal at the end nearest the wheel. From late ex- 
perience I believe that the number of breakages of steel axles in 
journal and next the hub of wheel is about equal." A number of 
the replies contain very decided condemnation of the use of sharp 
corners, and assert that their use is a very prolific cause of fracture. 

In reply to the fourth and fifth inquiries, " If (here were no car 
axles now in use, what size woidd you recommend for the length ««» 
diameter of journal, and diameter of wheel seat and at center, for a uni' 
versal standard axle for four feet eight and one -half inch gauge road^ 
eight members recommended 3J inches for the diameter of journal; 
one, 3f ; fourteen, 3^ ; one, 3f ; and two, 3f inches. For the length 
of journal, one recommended 5 J inches ; fourteen, 6; two, 6^; *Dd 
nine, 7 inches. For the diameter of wheel seat, three recom- 
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Qended 4^ ; one, 4^ ; eleven, 4^ ; one, 4^ ; throe, 4f ; one, 4^^ ; 
our, 4|, and two, 4f . A similar diversity of opinion exists regard- 
ig the size for the center of the axle. These figures are given in a 
abular form herewith. 
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The part of the axle subject to the most wear is of course the 
mrnal. With considerable uniformity in the weight imposed upon 
le journals, we find nevertheless great want of uniformity in the 
tmensions of these parts. This seems the more surprising when we 
onsider that very reliable experiments have demonstrated the advan- 
ige of some increase in the amount of wearing surface, over what 
ras in early railroading deemed good practice. Take, for example, 
he experience of the Reading Railroad. In 1867, Mr. James Mill- 
lolland, then residing at Mount Savage, Maryland, wrote to a mem- 
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ber of ibis Committee on this subject, from which letter we extract 
the following : 

" Mount Savage, Md., 27f A April, 1807. 

" My Dear Sir : I have your favor of the 19th inst. Absence from home 
prevented me from answering until the present time. As. to the advantages 
of long journal bearings over short ones, for any purpose, there is no doabt 
Not my opinion, but my experience, has clearly demonstrated that fact. 

" The Philadelphia & Reading Railroad Ckimpany furnishes an ezpr«« 
company an eight-wheel car, to run between Philadelphia and Elmira, K. Y. 
When the car was first put on the route, the journals were five and a half 
inches long and three inches diameter, with a sofl-metal bearing, with a strip 
of brass about an inch wide in it, which rested on the top of the journal. I 
found that the journals of the axles wore out before the wheels — in fact, they 
did not last much over one year, and were a constant annoyance from heat- 
ing. To remedy this defect I put axles under the car, with eight-inch jour- 
nals in length and three and a quarter inches diameter, and I never knew an 
instance of their heating. After the car had been run about one year with 
the long journals, I had one of the bearings removed (it was made in pre- 
cisely the same manner as the short one) to examine it and the journal, and 
could see no perceptible^wear in either of them." 

We do not know of any extended experiments in this country to 
determine the best proportion of length and diameter of journal un- 
der the pressure of a given load. On marine engines, journals have 
been worked under a pressure of five hundred pounds to the square 
inch, but with unusual precautions to insure proper lubrication, and 
an abundant radiating surface to dispose of the heat generated by 
friction. Car axle journals are in many instances subject to a pres- 
sure of three hundred and eighty pounds to the square inch, with 
only an indifferent condition of lubrication and cleanliness or freedom 
from grit. Friction, within the limit of safety from abrasion, is to- 
tally irrespective of surface. Increase of wearing surface neither in- 
creases nor diminishes friction. Increase of diameter of journal 
diminishes the ejective leverage, and under the same conditions acts 
as a greater retardent to motion, not because the friction is increased, 
but the retardation from friction occurs at a greater distance from 
the center of the axle, and under conditions of greater velocity. 
This being the case, increase of length of journal is of more advan- 
tage than increase of diameter, all other things being equal. In- 
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ase of length can only be within the limits of strength of the 
fcal forming the axle. Mr. Millholland's experiment shows that a 
xnal eight inches long is admissable ; one seven inches long by 
ee and. a quarter inches in diameter, which is still more than twice 

diameter in length of bearing, is clearly practicable, and your 
nmittee believe this proportion has been adopted by the Pennsyl- 
lia Central and a few other roads. The questions to be decided 
careful experiment are on the case of car axles: 1. The greatest 
«8Tire per square inch that it is safe to carry with the ordinary 
thods of lubrication ; 2. The limit of elongation of bearing on 
overhanging journal to any given diameter within limits of safety. 
18 not a difficult matter to give the sizes of a theoretically well- 
portioned journal for this purpose, adapted to any given condition 
weight, character of the journal bearing, and the nature of the 
ricant ; but your Committee are not well enough satisfied as to 

average of these conditions in practice, and deem it advisable to 
^e further inquiries in this direction, yet feel satisfied that an in- 
186 of length over five and a half inches will be found to be in 
direction of economy. 

he replies to the sixth and seventh inquiries, regarding the di- 
Bions of the most approved engine and engine truck axles are 
odied in the following table : 



JeOenranville, Madi.'on & Ind'n 

Eulem 

Terra Hanie & Indiaiiapolii.-... 



Jhlne Cenlral 

Flint & Pere Mnrquettp 

Bkleigh £ OuIod 

!Kanaiu Pacific 

Central, of New Jersey 

CleveUnii A PiiMburgh , 

Eulern Eentuckv 

S. Y. & O«wego ilidland 

Grand Trunk 

Iisckawana & Bloumnburg 

Great Wentern, of Canada- 

BiilTulo, Cort7 &.Pitwbnrgh flj 

N. Y„ Boston & Montreal 6 

Hjillaml Pucilic. Qj 

Charlotte, Columbia & Augusta, 

Old Colony 

Cleveland, Col., Cin. & Indinna 

Connecticut & Pnssumpaic River OJ 

Hannibal & dl. JoecpK h 

Pittsburgh, Fl. Wayne & Chicago.... G^ 



5- 1.1 



6} 1^ 



To the seventh inquiry asking when the fracture of such i*'* 
oecura in esses of hreakape, ten members have replied that they b>'' 
had no breakngcs of such axles; an equal number report that tD' 
breakages occur almost invariably nest to the liub of the wheel. 

With reference to the subject of the eighth inquiry, -'What * 
f/oiir rule fur forcing on car ami locomotive wheels; that it. hnic »■•"■' 
larger is the axle than the hole in the icheelf and^hoio muchiil^ 
maximum jirtixure allowed in prctsiiig them on? " the opinions of I"' 
members seemed to differ very widely. Some report that they m*^' 
axles and wheels as nearly of one size aa possible, while other* »lIo* 
a difference of as much as j'j for ear and -J^ for engine wheels; »■' 
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n the axles straight, while others make them tapered; some make 
pne axles straight and car axles tapered, and others reverse this 
jciiee. One memher reports, "I have no particnlar rule for 
oing on car wheels. I find it don*t work. Some make of wheels 

much tougher than others." 
l^ith reference to the pressure employed there is a diversity of 
ictice, and it varies all the way from fourteen to forty-five tons 

car wheels and from twenty-eight to one hundred tons for engine 
eels. One memher reports that he " fits them as tight as his old 
ew press will put them on." It will thus he seen that the replies 
m memhers shed very little light on this very important subject. 
9 are enabled to give the practice that obtains with the firm of A. 
bitney & Sons and has proven satisfactory in their experience. It 
i>elieved that Mr. Asa Whitney was one of the first in this country 
o endeavored to introduce a practical system of uniform sizes and 

in car wheels and their axles. His earliest practice, now quite 
lerally recognized, was to bore the wheels with double-ended 
:ters, one cutter taking out the mass of the metal to be removed, 
ng a fine feed bit to finish by taking a very light cut and a rapid or 
^rse feed, say f inch to the revolutions of the wheel, thus hurry- 
: the cutter through with as little chance to wear as possible. 
Q8, to insure uniformity of size in eye, this firm make the cutters 
t in the center and capable of being kept up to size by stretching 
h hammer and anvil. They use a screw press for forcing on, to 
ich was afterward adapted a hydraulic cylinder for the purpose 
noting the pressure, and they now endeavor to insure a uniform 
'Ssure of about thirty tons. Their practice in turning the fit part 
axle is to (rough it) turn with a tool that leaves a decided feed 
i*k on the axle. A finishing tool is run on to this surface to in- 
e easy entering of the axle into the wheel; but the fit size, .007 
li larger than hole, is obtained not in the lathe but in a separate 
chine by running over this surface a hollow reamer in which the 
ixierous cutting edges are from time to time adjusted to size 
Ab effect is to remove the responsibility of the fit from the skill, 
the workman and to enable less skillful workman to produce more 
i better work than if unaided by these labor-saving devices. 
16 question of relative size of axle and eye was carefully con- 
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sidered in England, and the published results of the experimeots 
agree nearly with the practice as given above, and which your Com- 
mittee think is in reality the common practice of this coaotrj. 
Doubtless very hard wheels require less difference of sice than softer 
wheels, but in an extended system of manufacturing some practical 
uniform rule must of necessity be adopted ; and* your Committee ire 
of opinion that for car axles and for driving axles a difference of 
size of .007 of an inch (.012 for the other) is sufficient, and will in 
practice require thirty tons pressure to force on car wheels and i 
proportionate amount for driving wheels. 

To the eighth and ninth inquiries regarding loose wheels and 
compound axles, nearly all the members^ who answered the Com- 
mittee's Circular report that they have had no experience with loose 
wheels. Mr. W. H. Griggs, of the New York & Oswego Midland 
road, reports that he has used ^'Gardner's Patent Cast Sleeve in 
center of axle,'' and that he '^ placed two cars, one with the patent 
axle the other a similar car with an ordinary truck, on a fifty foot 
grade and a five degree curve, and started them each from the same 
point. The car with the patent axle ran two hundred and eighty 
feet the farthest, and also ran very smoothly around curves.*' Mr. 
Thomas Connell, of the Buffalo, Corry & Pittsburgh Railroad, re- 
ports that he *^ had some experience with each wheel of a truck od 
an independent axle, but it did not work well. There were several 
thousand dollars expended on it, after which it was thrown awaj. 
It amounted to nothing but expense while it was in use." Another 
member is of the opinion that " if one loose wheel were used it 
would result in great saving in wear and tear." With this latter 
exception all who have made any reply to the eleventh inquiry are 
very decided in their condemnation of all loose wheels and com- 
pound axles. 

Were it not that there is now and has been for many years a 
perennial crop of inventions of different forms of loose wheels and 
compound axles the si^bject would, perhaps, not require any further 
consideration, but as much time, money, patience, and ingenuity has 
been wasted in this direction, the Committee have thought that a res- 
olution expressing it as the opinion of this Association that the ose 
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would not result in any advantage might do some 
Dg the attention of over-sanguine inventors into more 
3. They also suggest that the discussion of this part 
be postponed until afler Mr. Wells' paper is read, to 

has already been made. 

of your Committee engaged in an extensive series of 
icted experiments about twenty-two years ago to 
e disadvantage of tight wheels, but these experiments 
) same conclusions as were obtained by Mr. Wells in 
it experiments, in which it will be noted he found 
e in the use of loose wheels at slow speed, but a dis- 
e speed which obtains in ordinary traffic, 
ittee are of opinion that it is very desirable that some 
trd of axle be adopted by this Association which in 

to be the standard of the land, but in view of other 
at this time engaged on this same subject and having 
mmon, your Committee beg leave to report progress 
k the passage of the following resolutions : 

liat this Committee be continued, and that it be anthorized 
e Committee appointed by the Master Car Builders' Associa- 
i purpose, to report at the next meeting. 

Iiat in the opinion of this Association no practical advan* 
from the use of loose wheels or compound axles in ordinary 

.\ll of which is respectfully submitted, 

M. N. FORNEY, ') 

COLEMAN SELLERS, V Committee. 
GARTEN H. NOTT, ) 

3 report was accepted. 

), Jefferson vi lie, Madison & Indianapolis Railroad, read the 
, which was received and ordered to be printed with the 
mmittee: 
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A Paper Bead by Mr. W^lla, of the JefflneonflllabM 

M. N. FoBirsT, Esq., Ckairmm qfCammiilnim Adm: 

DxAB Sir — ^In wf\j to jour CSronlar yoa will 111 i 
qoestioDS : 

1. Siies of our Standard Axles fbr Can, g^vmi in skelil 
back of your Oircalar indoaed. 

2. We have never had one of our atandard azlea hnaL 

3. I think that aeven-eighte of all the ear and tender ai 
have ever seen that broke while in nae broke at the dMMl 
inside of the hnb of the wheel, and in all easea, ao ftr aa 
ber, sueh axles were badly proportioned at that pmnft—ti 
difforenoe between the diameter in the wheel and that d 
immediately inside of the hub, in other words had tot i 
ahonlder. A shoulder on an axle at the point reAmd 
effect " the ht^inning of a crack,*^ When the strain myen i 
that point never exceeds the elastic limit of the iron 
results, at least for a long time, but whenever that limit is 
iDJury follows and an actual crack then commences, all 
slight that it could not be detected at first by any means of 
tion in use, yet the cause that produced the beginning, hom 
that might be, is repeated occasionally by the unusual strain 
upon the axle in running over rough track or bad frogs, i 
ings that lay solid and are like large anvils, until the i 
beginning of a crack at last assumes larger proportions, and 
only a question of time in use as to when the break will < 
there was no shoulder on the axle at that point then the ^ 
of the crack in effect" would not be there. It is' not p: 
perjiaps, to dispense entirely with a shoulder on axles ins 
wheels on account of reducing the diameter in turning 
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Dual inch of axle at all painU in iU length the same strain (work to 
o)' More strain upon one point in the axle than in any other, 
1 pi'oportion to the strength of iron to bear it, would be more 
Kpeoaive than to increase the size of the axles to a point of safety 
ven with a slight shoulder. 

G<^d material — a sufficiency of it — and in just the proportion re- 

pared to ^0 the work of each part in the lengthy and the smallest shoul- 

i^ pTncticahle inside the wheelSf is the best preventative that I know of 

og(MiMt axles breaking — especially AVOID SHOULDERS inside of the 

wKeett. The axle question, in my opinion, has not yet generally 

received the attention from railroad men as a class that is due the im« 

pOTtance of the subject. I have seen but few axles that were broken 

ti any other point than just inside the wheels, such as did break else- 

vbere broke on account of large defects in the iron from not welding 

in the manufacture. 

4. Would recommend the following as a universal standard for an 
Hon axle for passenger and sleeping cars of usual size on a 4 feet %\ 
inch gauge road : 




j,.-7-^x^^ i 



For freight cars, or light passenger or baggage cars, would recom- 
mend axles of above lengths in all points, but a reduction in diame- 
ter as follows : journal 3^ inches, wheel seat 4^ inches, inside of 
wheel seat 4^ inches, center 3|-f inches. 

The above also answers question five. 

6. Dimensions of standard engine truck axles on this road are as 
follows : 



OoUsn ilimnk on 




The dimensions of driving axles for locomotives of 16X24 incb 
cylinders are as follows: 
10 
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A A are small collars that fit into hubs of wheels large enoogli 
prevent the wheels from working inward, if they shoald eter ( 
loose. 

CENTER OF BACK AXLB. 




7. Never had one to break. 

8. Havp been unable to fix a rule for forcing on wheels. A: 
difference in size of the hole in the wheel and the diameter of i 
owing to the difference in quality or hardness in the metal of 
hubs of the wheels, the softer the metal in the hub the git 
the difference in diameter must be to have wheels *go on at c 
pressures. This is particularly the case with driving wheels, 
old driving wheel rebored, or put on a new axle without rebc 
will not give or stretch as much as a new one, sometimes by one 
as much. Having been once forced on and strained in use the 
seems to become more compact and will not stretch so easily 
new casting, and consequently, sizes being equal, will make a i 
tighter fit than a new wheel, in fact in many cases will not go < 
all at proportions used for new wheels. There is also a differen 
new wheels when made from different qualities of iron. A 
wheel will make a loose fit, where one of hard iron of same 
would be very tight. This rule holds good with car wheels 
so that the rule must be changed somewhat with the quality oi 
iron composing the hubs of the wheels to be put on. Maxii 
pressure allowed in putting on wheels is for car wheels 40 
(80,000 pounds), truck wheels 45 tons, driving wheels 80 
Minimum pressure for car wheels 25 tons (50,000 pounds), t 
wheels 35 tons, driving wheels 50 tons. 
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I liave not* 

Iq reply to the tenth question of your circular, I will state 
^ made a series of ezperimeuts with the view of determiDiDg 
advantages to be derived, if any, in hauling power by the use of 
>oiiQd axles or 'Moose wheels'* over those where the wheels are 
^ on the axles while passing curves in the track, also the differ- 
' in hauling power due to the gauge of the tracks other things 
^ equal. For this purpose I constructed the model of a track 
freight car truck one- sixteenth of actual size. The track rep- 
<^ted a curve of three hundred f^t radius, and a gauge of 4 feet 
laches. A third rail laid between the other two represented a 
Qt gauge, measuring from the inside rail of the 4 feet 8^ inch 
k. The rails were of iron and planed perfectly straight and 
>oth on top, the tops representing a width of 2\ inches, and were 
ved as nearly perfect as was practicable and laid on a platform as 
tesented in the sketch and marked A A, The track on the plat- 
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t^cale y^ inches^l foot in model. 
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Scale y^ full sixe of model. 
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form represented a length of 273 feet, measnriog along the cam. 
One end of this platform rested upon stationary bearings B B^ wbfli 
the other end was supported npon a screw 8^ so that it eouU h 
elevated at that end to any point desired above the level, dn 
placing the track on an incline or grade, the pointer attached to thi 
platform at D, and the graduated post E^ giving the incline of thi 
track. At the end of the track at H^ and immediately over it w 
attached a frame having a cross shaft at the top with an arm / ti* 
tending down toward the center of the track, and another arm ezleed- 
ing toward «7, to the end of whiqh the weight K was attached by tk 
rod L, To this frame was attached a graduated dial with a wgaStiK' 
ing hand Jf moved by a pin on the shafL 

The object of this arrangement was to determine the (bree or 
momentum of a truck running down the inclined track whii 
arriving at and striking the arm /. By moving the arm / fowiri 
H^ the weight K would be raised from its resting place, and thi 
registering hand M at the same time be moved toward N^ and wk<i 
the force required to move the arm / is overcome or expended, tki 
weight K will drop to its resting place again and arm / returo to 
its original position. By adding to or diminishing the weight £, 
an accurate registry was made suiting the force of the truck, strik- 
ing the arm / at either a very low or a high speed, and as a meios 
of comparison between the different trials for speeds within reasoot- 
ble limits was perfect. 

A truck (Fig. 3) was made, the wheels of which were of brass, 
turned perfectly true, and representing a diameter of 33 inches, the 
axles were of iron and represented a length of 6 feet 9 inches, the 
journals 3^x7 inches, spread of axles of 4 feet 10 inches. The 
beam holding the journals on one side of the truck was made tight 
and solid to the bolster P, while the beam on the other side rested 
upon a point in the center of the bolster at 6>, allowing the ends of 
the beam a vertical movement independent of the opposite beam tod 
thus bringing an equal load on the wheels under all oircumstaoces. 
The wheels on one end of the axles were tight — the wheel and axle 
turning together — while those on the other were loose, turning freelj 
and truly on the axles. When the pins through the hubs of the 
wheels and axles at R were removed, so that the truck could be* 
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ebanged from wheels tight on the axles, to one with loose or inde- 
pendent wheels, without any other change whatever other than re- 
■loving the pins through the huhs and axles, the huhs of the loose 
wheels represented i^ length of hearing on the axles of thirteen 
inches, and a hore of four inches, and were so turned on th^ face 
^ that the friction of the hub and collars on the axles when turning 
as loose wheels was reduced to the lowest point practicable. On the 
end of the axles next to the loose wheels was a sleeve TT, on remov- 
ing which the wheels could be adjusted to suit the gauge of track 
representing three feet, the sleeve W being placed on the axle be- 
tween the outside of the wheel and the box ; the axles having holes 
for the pins at the point corresponding to the three foot gauge also, 
and the wheels at that gauge could be made either tight or loose as 
desired. The load on the truck consisted of lead and cast iron, and 
was arranged so that the center of gravity — including the truck — 
for each gauge of track always corresponded with the center of the 
tnok upon which the truck was placed ; for instance, in changing 
firom the wide to the narrow gauge, the center of gravity of the 
truck and load was changed from F to JT, by moving the load toward 
Z^ thus keeping the weight on all the wheels and on both rails 
equal ; the weight on the journals however would be unequal, for 
the narrow gauge being increased on one side of the truck and cor- 
respondingly decreased on the other, the average remaining the 
fame, and the average of the journal friction also remaining the 
aame as for the wide gauge. Every working part of the truck, and 
the surface, curve, and guage of the track was made as near perfect 
as possible the object being to make as fair and impartial a series of 
trials as possible, to determine the difference in hauling power of a 
truck and load in a curve of three hundred feet radius, due to the 
eondition of the wheels on the axles, and also due to the gauge of 
the track. 

The force of gravity alone was made use of for propelling power. 
The platform A being raised by the screw S at E to the incline, re- 
quisite to overcome the rolling and other friction due the truck in 
passing the curve, the truck if placed at E and let go will run down 
the incline, striking the arm /, and be stopped by the operation of 
the weight £, which, when adjusted to suit the force of the truck, 
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will be raised from its resting place, the arm / going toward L. Tbe 
truck being stopped, is pushed back by the arm / assuming its origi« 
nal position, the dial hand registering the position to which the ara 
1 had been driven, and the weight JT raised by; the momeniam of the 
trucK when arriving at the foot of the inclined curve. 

A number of trials were first made to see that everything worked 
perfectly, and it was found that a difference in the incline of one in 
five thousand nine hundred and eighty (5,980) could always he de- 
tected in the speed of the^ truck and effect on the registering hand of 
the dial, at speeds below that corresponding to twelve miles per 
hour, showing that the whole arrangement was extremely sensitife. 
Tests were made to see if any difference could be detected in the re- 
sults as to whether the loose wheels were run on the outnde or tbe 
inside rail of the curve ; but finding none, the truck was run ia ill 
the trials given below, with the loose wheels on the outer rail. Tke 
wheels were coned corresponding with that of new car wheels in gen* 
eral use, represented a diameter of thirty-three inches, and had a 
lateral play corresponding to one and a quarter (1^) inches on tbe 
rails on both gauges. Estimating by measurement, the truck tad 
load represented a weight of nine and a half (9^) tons of two thou- 
sand pounds. The figures given in the trials are made up from ten 
or more trials of each kind and averaged, then reported as one. Be- 
fore making the series of trials the loose wheels were taken off, tad 
the hubs and axles cleaned of all gum or thick oil that might in tbe 
least interfere with their working as loose wheels; and in making 
the " runs " the truck was drawn up to a pin fastened between the 
rails at T, Fig. 2, care being taken that the flanges of the whceb 
were always in the same relative position to the rails at each trial, 
and the truck at each run starting itself from the pin and running 
down the incline from the force of gravity, being stopped by the 
arm I at the dial. 
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The following tables give the average resalts of ten or more trials 
Bach : 

ighi of Truck repraenting 9^ Tonn; Radius of Curve, 300 Feet; 
Gauge of Track representing 4 feet 8J inches. 






1 in 52.36 
1 in 45.71 



1 in 52.36 
1 in 52.84 



1 in 45.00 
1 in 46.45 



O 

a 



Condlti<m of Wheels on the Azlee. 



8.64 miles. 
8.64 



if 



10.21 miles. 
10.21 " 



10.21 miles. 
10.21 " 



Loose on both axles. 
Tighten both axles. 



Loose on both axles 

Tight on forward axle, loose on 
back axle - 



Loose on forward axle, tight on 

back axle 

Tight on both axles 



s 

E- 



19 sec. 
19 " 



16 sec. 
16 " 



16 sec. 
16 •" 



I 



3}deg. 
3) *^ 



9 deg. 



9 



a 



8 de 

8 



T 



*rom the above trials 1 and 2 it will be seen that the difference 
avor of loose wheels over those being tight on the axles — load, 
^, and momentum of the truck at the registering dial at the 
9r end of the track, being precisely the same in both cases— -is 
-esented by an incline of 1 in 360 ; or, in other words, a truck 
; will run down the track when inclined 1 in 52.36, the wheels 
ig loose on the axles, requires an additional incline of 1 in 360, 
n incline of 1 in 45.71 to cause it to run down at the same speed 
produce tlie same effect in moving the hand on the dial when the 
els are tight on the axles, showing a slight advantage in favor of 
e wheels. 

'he results of trials 3 and 4 show that when the wheels on the 
oard axle of the truck are tight, and those on the back axle are 
% the truck will run down an incline of 1 in 52.84 in the same 
), and produce the same effect on the dial hand as on an incline 
. in 52.36 when the wheels are loose on both axles, showing a dif- 
nee in favor of wheels being tight on the fortoard and loose on 



the hack axle, represented bj an inoline of 1 in 57.60 om ib^^ 
where the wheels were loose on both axles ; showing thai no alfUt' 
lage can be claimed for loose wheels on the forward euBhtfAi 
bat rather a disadvantage. It would seem singular at irai that 
power is required to draw a truck with a given load and at a gintt 
speed, on a curve, when the wheels on the forward axle are dj/kf^ 
and on the back axle loose, than when the wheels are loose on hdh 
axles. Yet all the subsequent trials made show this principle to bo 
correct — that no advantage U to he gained from looee wheeh (m lA# 
forward axle. The reason for this I trust I shall be able to ezpltin 
in due time. 

The results of trials 5 and 6 confirm that of trials 3 and 4, shot- 
ing conclusively that no advantage is to be derived from loose wheeb 
on the forward axle. Id trial 6, wheels tight on hoth axles, iadiie 
1 in 46.45, the speed represented 10.21 miles per hoar ; eflb«t oi 
dial hand, 8 degrees. It was found that to produce the same spaed 
and effect on the dial hand, when the wheels on the back axle wot 
tight and on the forward axle loose, required an additional inclioeof 
1 in 14.40, or an incline of 1 in 45 as against that where thej wot 
tight on both axles. 

After increasing the load on tho truck until it represented a leigbt 
of nineteen and one-half tons, the following trials were made isd 
results obtained, which do not materially differ from previous oiiei: 

Weight of Truck representing 19^ Tons] Radius of Curve, 300 Fed; 
Gauge of Track representing 4 Ftet 8^ Inches. 



2 

o 



5- 



7 
8 



9 
10 



i 



1 in 42.35 
1 in 49.65 



1 in 49.65 
1 in 61.42 



I 

»1 



O 



8.21 miles. 
8.21 " 



8.20 mile9. 
8.20 •* 



Condition of Wheels on the Axles. 



93 

6 
9 
P 

& 

B 



Tight on both axles.. 20 tec. 

Loose on both axles 20 *' 



Loose on both axles 

Tight on forward axle, loose on back 
axle 



i 

1 

9 



31- 



21 secS H- 
21 " i3 " 
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Under the conditions presented above, the difference in favor of 
>M wheels, in trials 7 and 8, is shown to be about 17 per cent.; 
d it is also shown that there is a slight advantage in hlfving the 
leels tight on the forward axle, and loose on the back axle (trial 
'}} over that where they are loose on both axles (trial 9). 
The following trials were made in order to determine what effect 
e condition of the wheels on the axles had upon the speed, the 
cline of the track remaining the same for each series of four trials: 

Truck repretenting 19| Tom, Raditu of Curve 300 FeeL 



o.or 

"rial 



11 

12 

13 
14 



Incline of Track 1 in 86.90. 



Speed per Hour. 






Wheels on forward axle tight, on back 

axle loose - 

Wheels on both axles looAe 

" " tight 

** on forward axle loose, on back 
axle tight 



14.94 miles. 
13.70 " 
9.67 " 



8.01 



i< 



RannlngTlnie 



11 sec'ds. 

12 " 
17 " 



20} 



11 



6 
7 
8 



Incline of Track 1 in 82.72. 



Wheels on forward axle tight, on back 

axle loose 

Wheels on both axles Ioo«e 

" " tight 

" on forward axle loose, on back 
axle tight 



18.46 miles. 
18.26 ** 
14.94 



i( 



14.29 



<i 



8}sec'ds. 
9 " 
11 " 



llj 



u 



9 


1 
2 



Incline of Track 1 in 80. 



Wheels on forward axle tight, on back 

axle loose 

Wheels on both axles loose 

•* " ti^ht 

" on forward axle loose, on back 
axle tight 



19.64 miles. 
19.33 " 
16.12 " 



14.94 



M 



8} sec'ds. 
8} '* 
loj " 

11 *« 
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Tmek repraenting 9J^ Tout. 



Wheein on forward aile tight, on back 

Wheels on bolL'Bile7lrt^"""!l!!'."""' 

tiRht 

" on rorvrard axlo looae, on buck 
axle light 



19.93 mUei. 
19-33 '■ 

16.13 « 



From triaU 11 to 26 incluaive, the difTerenoc in speed 
effecled by the condition of the wheels on the axles. * 
tioHB in elFocting the iiipecd confirm the conclusions dcdm 
previous trialfi, showing the sdvnnlage of loose wheels ii 
the lowest speeds, and to grow less as the speed is \m 
also tbttt the advantage conies from the hack ayheeh onl^ 
sad that Qo advantage can be obtaioed from having tb 
the forward axlo, but rather the reverse. 

The following series of trials were made to show that 
is increased the advantages to be derived from the i 
wheels decreaseE : 

TVuek and Load rrpreienting 18,000 Poiindt, Badiui of 
tenting 300 Ftel. 



? 

8. 

i 


II 
if 


! 




27 
26 


1 in 46.71 
1 in 45.6(1 
1 in ^0.78 


7.83 miles 
7.83 " 
7.83 " 
7.83 " 


Forward tigl.l, bnck loo«e. 

W'lieelB on botli axlen lo«tt « 













J 
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Thick and Load 38,000 Powndt. 



cl 



I 



ea 



n 45.25 
n 43.54 
n 40.22 
n 39.67 



1 

•8 







7.83 miles 
7.83 " 
7.83 
7.83 






Condition of Wheels on the Axles. 



Forward tight, back loose 

Wheels on both axles loou 

tight 

Back tight, forward loose 



5 

c 

D 

B. 



09 



21 sees. 
21 " 
21 " 
21 



11 



i 



lOdeg. 
10 " 
10 '* 
10 " 



Truck and Load 18,000 Pounds. 



1 in 40. 
1 in 40. 
1 in 40. 
1 in 40. 



12.65 miles. 
12.55 " 
11.74 " 
11.54 



II 



Forward tight, back loose.. 

Wheels on both axles loose 

" tight 

Back tight, forward loose... 




^k and Load representing 38,000 Pounds^ Radius of Curve repre^ 

senting 300 Feet, 



of 
ill. 


Incline of Track 
(Grade). 


Speed per Hour. 


Condition of Wheels on the Axles. 


9 


I 
2 


1 in 40. 
1 in 40. 
1 in 40. 
1 in 40. 


12.65 miles. 
12.18 ** 
11.74 " 
12.18 '» 


Forward tight, back loose. 
Wheels on ooth axles loose. 
** *' tight. 
Back tight, forward loose. 


5 

1 

5 


1 in 36.65 
1 in 36.20 
1 in 35.32 
1 in 35.20 


13.70 miles. 
13.70 " 
13.70 " 
13.70 " 


Forward tight, back loose. 
Wheels on both axles loose. 

tight. 
Back tight, forward loose. 
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Truck and Load reprtientxng 18,000 Ponndt, 



No. of 
Trial. 


Incline of Track 
(Grade). 


Speed per Hour. 


CondiUon of Wheels on thiAili 


47 
48 
49 
50 


1 in 25.85 
1 in 25.85 
1 in 25.85 
1 in 25.85 


23.50 miles. 
22.68 " 
22.68 " 
21.64 " 


Forward tight, btck k« 
Wheels on both axles te 

Back tight, forward kM 



The curve when placed on an incline will not present a fmji 
incline in the line of the center of the track, yet, as the inclioe i 
at no time above 1 in 25.85, and all the trials were made on < 
same track, no material difference in the results would follow on d 
account. The truck always attained its maximum speed bef< 
descending half the distance run. Every trial was timed aeaaok 
and the momentum of all the trials, at a speed representing len d 
twelve miles per hour, was registered on the dial. At speeds th 
that the dial hand did not always register correctly, and TOil i 
made use of in getting the results as to speed. 

If we take the power developed by the incline and apply it 
drawing the same load in a curve of the same radius on a Uvtl, 
represented in that made use of in these trials, the result would 
as follows : 

In trials 1 and 2 we find that the power developed, dae t 
weight of truck and load, representing 19,000 pounds, descend] 
an incline of 1 in 52.36 should be 362.8 pounds, and that that i 
absorbed in the rolling and other friction incident to a speed of 8. 
miles per hour in a curve representing a radius of three hundi 
feet, the wheels being loose on hofh axles. Now, to produce < 
same speed when the wheels were tight on both axles, it was necess 
to increase the inclination of the track from 1 in 52.36 to 1 in 45. 
The power developed on this incline should represent 415.6 pooo 
which was absorbed in producing the same results as accomplisl 
by the power from the incline of 1 in 52.36 when the wheeb w 
loose. The difference in the power developed, as above, would r 
resent 52.8 pounds, and that would represent the difference betw< 
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Hhm power required to draw that load in a ourve of three hundred 

feet radius on a level when the wheels were tight on the axles, and 

doing the same when the wheels were looacy the speed in hoth cases 

Wng the same— 8.64 miles per hour. The difference in power in 

this case being about 14^ per cent, in favor of loose wheels. 

In trials 7 and 8, the truck representing a load of 39,000 
ymnds and speed 8.21 miles per hour, the difference in favor of 
loose wheels, as indicated by the difference of the inclioation of the 
tiwk, was tLpoioer of 135.4 pounds or about 17 per cent. 

In trials 24 and 25, on an incline of 1 in 30, and with a load rep- 

Mwnting 19,000 pounds and a speed of 17.3 miles per hour, a dif- 

fcence in speed is shown of 11^ per cent, in favor of loose wheeb 

ever that where the wheels were tight on the axles, the power applied 

in both eases being the same. 

If we take the power developed in trials 28 and 29, and applj 
it in propelling a truck and load representing 18,000 pounds, in 
a oiirve of three hundred feet radius and level, we find the fol- 
leiring: The power due from a load of 18,000 poinds on an in- 
^ne of 45.60 would represent 394.7 pounds, this being absorbed 
itt jfrietion in propelling the truck and load at an average speed of 
7.83 miles per hour in a curve of three hundred feet radius, the 
wkeels on both axles being loose. We find that to propel this truck 
and load when the wheels on both axles are tight, the other condi- 
tions being the same as above, requires an additional inclination of 
tnck aafficient to develop an additional power of 46.4 pounds in 
Older to propeF this load at the same speed, and produce the same 
XMoltB as when the wheels are loose on the axles ; the difference in 
power required amounting to llf per cent. This would represent 
fho difference on a level track in producing and keeping up the same 
speed in both cages. Applying this rule to tests 32 and 33, with 
a load representing 38,000 pounds at a speed of 7.82 miles per hour 
and the same curve, we find the difference in power required in j>ro- 
dltemg the same results to be but 8^ per cent in favor of loose wheels. 
la tests 36 and 37, at a speed representing 11.74 miles per hour 
aad load 18,000 pounds, the power being the same — the same in- 
ollne— the difference in the result is 6^ per cent, in favor of loose 
wlieels in the average speed. 
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Tests 40 and 41, at a speed representing 11.74 miles per lunr 
and load of 38,000 pounds, the difference in favor of loose whedi 
is reduced to 3f per cent, in tpeed^ tbe power (incline) buBg tk 
same in both. 

In tests 44 and 45, the speed representing 13.70 miles per bov 
and load 38,000 pounds, the difference in favor of loose wbeeli ii 
but 2^ per cent, in the power requisite to produce the same ronhi 
in each case. 

With a load representing 18,000 pounds, and at a speed of 23.0 
miles per hour as shown in tests 48 and 49, no difference io ipaid 
could be detected in all the tests made in favor of loose wheels oiff 
wheels tight on tbe axles. 

It will be noticed that all the tests made uniformlj show tbt 
there is a slight advantage in having the wheels on the/orwarduk 
fight and on the back axle looiCy over that when thej are iaomt^ 
both axles. By reference to the tests made with the wheels on fk 
fonoard axle loose and on the back axle iighty they also nniforalj 
indicate a slight advantage in favor of the wheels being tight oi 
both axles. The advantages in point of hauling power in fivor rf 
loose wheels decreases as the speed is increased. Trials 28 and 29, tt 
a speed representing 7.83 miles per hour, the difference in favor of 
loose wheels was 11 f per cent, in the potcer expended in prodaciog 
the game results. At a speed of 13.7 miles per hour — trials 44 id 
45 — the difference in favor of loose wheels was only 2^ per cent in 
potoer, while at a speed of 22.68 miles per hour — trials 48 and 49^ 
no difference at all could be detected in speed, the power (iocliM) 
in both cases being the same. 

It is shown that no advantage can result from loose wheels on tlrt 
forward axle, but a disadvantage. The advantage, when there is 
any, as at low speeds and in short curves, is gained from the wheeb 
on back axle being loose. The tendency of the back axle, when the 
wheels on it are tight, is to cause the forward end of the truck to 
swing or "crowd" outwardly in relation to the curve of the rtila, 
thus producing friction on the collars of the forward axle and in tbe 
boxes. When the wheels on the back axle are loose this tendenejto 
throw the forward end of the truck toward the outside of the carte 
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)es not exist, hence the difference in favor of the back wheels 
HDg loose. 

It is evident that there is less crowding of the flanges of the 
»rward wheels against the rails when they are tight on the axle 
itn when hose. The tests show that less power is absorbed in 
iction when the wheels on forward axle are tight and back wheels 
Kwe than when wheels on both axles are loose. Owing to difference 
etween the length of the outer rail of the curve and the inner one, 
be wheels when tight on the axles must necessarily slip on one or 
oth rails to correspond with the difference in the length of the two 
lils. In experiments made it was found that one wheel gained 
bout as much as the other lost in the revolutions, due to the length 
f track run on by each, and to this slip— gain and loss — of the 
rlteels on the rails in passing a curve is to be attributed the fact 
bat the flanges of the wheels crowd the rails on the outside of a 
uve less when tight on the axles than when loose. The following 
rill aerve to illustrate : 



C 




In passing the curve the outer wheel slides on the rail toward A, 
'bile at the same time the inner wheel slides toward B. Now, when 
^h wheeli are iliding on the rails at the same time^ no additional 
'^ is required to slide the wheels on both rails toward C^ thus 
Sieving the pressure olT the flange of the outer wheel against the 
^l) beyond that requisite to overcome the tendency of all moving 
^ies to go in a straight line, and to cause the load to move in a 
^e corresponding with the track. But when the wheels on the 
^ard axle of the truck are independent, this sliding process, the 
Ater one toward A and inner toward B in conforming to the curve 
^ the track, does not take place, and the force necessary to slide the 
beels on the rails toward C, in conforming their movement to the 
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onrve of the track, oomes entirely from the presBore of tlie flti 
of the outer wheel against the side of the rail, the inner wheel 
this oaiie having no slip on the rail toward J?, as oocnrs when ti( 
on the axle. The whole force necessary to cause it to slide tom 
Cy in conforming to the curve, must come from the flange of < 
outer wheel hearing against the rail, and on this account the fricti 
of the flange of the outer wheel against the rail is greater when i 
wheels are loose than when tight on the axle. Owing to the ecn 
lines of the axles heing parallel with each other, and not coineidj 
with radial lines from the center of the curve, the ttndeHqf of ( 
truck, whether the wheels are tight or loose on the axles, is to run 
a straight line, and the condition of the wheels on the axles d 
not efiect that in the least. The sliding of the outer wheel on i 
rail toward Ay and the inner wheel toward B^ when the wheels i 
tight on the axle, has no efiect upon the hauling power requirsd 
passing a curve, except so far as the friction in the journal bo: 
and on the collars of the axles may be increased in keeping t 
axles of the truck parallel with each other. The tension broi| 
upon the axle by the one wheel gaining and the other losing wl 
sliding on the rails, does not effect the force necessary to move i 
truck aloDg the track. The tendency of one wheel to gain od i 
distance passed over exactly balancing the tendency of the otl 
wheel to lose. 

All the experiments made, as shown by the trials given abo 
uniformly show that there is no advantage in loose wheels on tbef 
ward axle, even at the lowest speeds, but rather a disadvantage; t1 
the advantage is derived entirely from having a loose wheel on I 
back axle, notwithstanding the flanges of the forward wheels in 1 
truck guide it on the rails, having increased friction thereby, i 
the wheels on that axle have the same slip, or gain and loss, in a 
forming their revolutions to the difference of the distances pan 
over by them in the curve that occurs with the wheels on the ba 
axle when tight. 
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The following sketch may assist in explaining the effect of the 
looee wheels on the back axle in passing a cnrve : 







At slow speeds the flanges of the back wheels in the truck will 
searcely touch the rail ; and in most cases the wheels would keep the 
track if no flanges were on them, being kept in position by the for- 
ward wheels and truck frame. If the back wheels were tight on the 
axles, and allowed to run without being influenced by the forward 
wheels through the truck frame, they would continue on in a straight 
line toward D ; and it is this tendency to continue toward D, or to 
go in a straight line, that constitutes the difference between loose 
wheels and wheels tight on the axles of a truck, so far as hauling 
power is concerned. To overcome this tendency of the back wheels 
to go in a straight line toward 2>, a force must be brought upon the 
truck frame in the direction of E^ by the forward wheels, sufficient 
to slide the outer wheel on the back axle toward i7, and the inner 
one toward /; and it is the friction in the boxes and of the flange 
of the outer wheel on the forward axle in the truck in overcoming 
the force necessary to slide the back wheels toward H and /, that 
makes' the difference in hauling power between a truck having loose 
or independent wheels and one where the wheels are tight on the 
axles. When the wheels on the back axle are loose, then no force 
in the direction of E is necessary to tlidt one wheel toward H and 
the other toward /; they being independent adjust themselves in 
thai direction, requiring but little if any expenditure offeree by the 
forward wheels. 
11 
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By reference to the trials giyen above It will be seen that as the 
speed is increased, the advantage in favor of loose or independent 
wheels decreases, until at speeds representing twenty-three miles per 
hour no difference could h§ detected between loose wheels or when 
tight on the axles. 

At high speeds the wheels create a trembling or vibratory motion 
in the rails upon which they run ; and while, theoretically, they are 
in perfect contact, yet practically, in effect at least, owing to this Ter- 
tical vibration of the rails, the contact is somewhat imperfect, al- 
though the spaces passed over when the contact is not perfect maj 
be infinitely small ; yet it is more than likely that this is the rea- 
son why the difference in the speed changes the result. It has oft^n 
been observed by those^ in charge of locomotives when hauling trains, 
that as the speed is increased the adhesion of the driving wheels de- 
creases, noticeable particularly when the rails are slippery. This 
doubtless occurs from the same cause. For the same reason that ob- 
jects placed upon a floor or smooth surface subject to vibration simi- 
lar to that of the rails during the passage of trains at high speeds, 
easily arrange themselves and are moved by very slight causes oper- 
ating upon them in a horizontal direction, so the wheels of a truck 
running at a high speed, owing to the vibrations of the track, much 
more readily adjust themselves to forces operating upon tbem in a 
direction at right angles from that of gravity, and the slip of the 
wheels on the rails, and their adjustment to their proper position, is 
more easily accomplished than at slow speeds. The vibrations re- 
ferred to of course affect only the adhesion and that force required 
to adjust the wheels on the rails by sliding them. 

As everything in connection with the models with which the ex- 
periments were made was as near perfect as was practicable, and greit 
care was taken that they should be as accurate as it was possible to 
get them, and that each trial as reported was an average of from five 
to twenty, and the force of gravity^was made use of for propelling 
power, there is no reason why the results should not be as accurate 
as if made on a larger scale. 

A curve of three hundred feet radius is much shorter than those 
adopted on roads generally; and as the radius of the curve is in- 
creased the difference in favor of loose wheels decreases, and also 
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when tbe speed is iocreued to that in practice the advaotages de- 
crease BO ai to be soarcely perceptible even for freight trains; and 
then tbe ftot that not more than ten per cent., on an arerage, of tbe 
roads in this oonntry is cnrve, it would seem, on the whole, that the 
advantafiies that conld be claimed for compound axles or loose wheels 
are not worth couBideriog, to say nothing about the seriouB mechani- 
cml objectioae to such an arrangement. 

The following trials were made to determine the difference due to 
the gauge of the track upon which the load was carried, all other con- 
ditions being equal. It will be remembered that in making the 
change from the gauge representing four feet eight and one-half 
inches to that of three feet no change of axles, wheels, boxes, or 
load was made, simply tbe adjustment of the wheels on the same 
axles to snit the gauge desired ; the radius of the curve for each 
gauge being practically tbe same, so that whatever difierence is shown 
in tbe resnlta is due to the gauge. 
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4feetSiinche«. 
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1 in 43 69 

1 in 48 


10,12 miles. 
10.12 " 
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15 degr-B. 
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4 feet 8} iochefi. 


57 
68 


1 in 29.47 
1 in 31.06 
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10 sec. 
10 ■' 


Not uud. 


4 feet 8} inch es. 



By refigrenoe to trials 61 and 62 it will be seen that on tbe gauge 
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representing 4 feet 8^ inobes, and track inclined 1 in 41.68, tiie 
truck ran down from the force of gravity at the rate of 5.76 laiki 
per hour ; but when the wheels were adjusted to the three feet giiige 
it was found necessary to reduce the incline to 1 in 51.10 to eaaM 
the truck to run at the same speed and produce the same resultB as 
when running on the 4 feet 8^ inch gauge. The power developed 
from the force of gravity of a load of nine and one-half tons on u 
incline of 1 in 41.68 would represent four hundred and fifty-five 
pounds, this being absorbed in rolling and other friction at an aTe^ 
ago speed representing 5.76 miles per hour. The power developed 
from the same load on an incline of 1 in 51.10 would represent three 
hundred and seventy-two pounds, or eighty-three pounds less. From 
this we find that the difference due to the gauge (all other things be- 
ing equal) of a load representing nine and one-half tons, in a com 
of three hundred feet radius, at a speed of 5.76 miles per hour, 
would be eighty-three pounds in hauling power in favor of the three 
feet gauge, or about eighteen and one-quarter per cent. 

In trials 53 and 54 the difference due to the gague, at a speed of 
7.59 miles per hour, is shown to be sixty-eight pounds in hanliog 
power, or fourteen and one- half per cent, in favor of the three feet 
gauge. 

In trials 55 and 56, made when the atmosphere was very warm 
and dry, at a speed of 10.12 miles per hour, the difference in fa^or 
of the three feet gauge is but forty pounds in hauling power, or about 
nine per cent; and at a speed of 16.70 miles per hour, as shown in 
trials 57 and 58, the difference was but 32 pounds, or five per cent, 
in favor of the three feet gauge. 

The above trials show conclusively that the advantage in haaling 
power in favor of the three feet gauge at the slow speeds in a curre 
decrease as the speed is increased. At a speed representing 5.76 
miles per hour the advantage in hauling power was eighteen and one* 
quarter per cent.; at 7.59 miles, fourteen and one-half per cent; tt 
10.12 miles per hour, nine per cent., and at 16.70 miles, only five 
per cent, in favor of the three feet gauge. 

By placing the curve on an incline of 1 in 41.68, and adjusting 
the wheels of the truck to the four feet eight and one-half inch 
gauge, the average speed from the force of gravity represented 5.76 
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lies per bonr ; and wbon the wheels were adjusted to the three feet 
lage, the incline remaining the same, the speed averaged 11.13 
tiles ; and on an incline of 1 in 29.47, and the wheels on the four 
$et eight and one-half inch track, the speed represented 16.70 miles 
er hour ; and when adjusted to the three feet gauge the speed was 
lereased to 18.56 miles, the incline being the same in both cases. 
The following trials were made to determine the difference between 
looee wheels " on a four feet eight and one-half inch gauge, and the 
tme on a three feet gauge, in a curve representing a radius of three 
nndred feet : 
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From the above, which is an average of ten trials, it seems that 
ben the wheels are loose on the axles no difference in hauling 
ower due to the gauge is perceptible even at so low a speed as 6.42 
ilea per hour. A great number of trials were made at speeds rep- 
wenting ten, twenty, thirty and thirty-five miles per hour, and bo 
ifference due to the gauge could be detected when the wheels were 
»08e on the axles, precisely the same amount of power being ab- 
irbed in friction by the truck in passing the curve on the three feet 
loge as when running on the four feet eight and one-half inch 
iDge. 

The following trials were made on the gauge representing four feet 
gbt and one half inches to determine the difference in hauling 
>wer due to the center of gravity of the load, relative to the center 
r the track in the curve, the wheels being tight on the axles ; the 
tsalts being an average of ten of each : 
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6.42 miles. 
6.42 
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From the difference in the incline of the track in producing the 
same speed from the force of gravity as the speed was affected bj tbe 
adjustment of the load, it is shown hy the tahle ahove thai where ten 
per cent, more of the load is carried hy the inner rails of the cam 
a saving of five per cent, in hauling power is effected, and where the 
difference is fifteen per cent, more on the inner rails the saving in 
power is eight per cent. 

The following trials wcte made, placing the cur^ on a level tnd 
an inclined straight track at one end of it, inclined 1 in 10.47. Tbe 
truck at each trial was drawn up the Btraight incline to a pin placed 
at the point desired and then let go from that point, the truck start 
ing itself and running down the incline from the force of gravity, 
the momentum thus acquired on arriving at the foot of the inclioe 
furnishing the power to propel it out on the level curve. 

*By reference to the table of trials giving the distance run on the 
incline and the distance run out on the level curve from the foot of 
the incline to the point where the truck stopped at each trial, it will 
be seen the effect due to the gauge, condition of the wheels on the 
axles, and center of gravity of the load relative to the center of tbe 
track, as shown by the difference in the distance run on the curve. 
The momentum of the truck would in all cases be the same, when 
entering the curve, when the distance run down the incline was the 



same. 
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« 


15 percent, in- 
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The above trials as given are an average of from five to ten of 
each, the truck and load representing 9-^ tons. The average speed 
on the curve in trials 64, 65, 66, and 67 could not be accurately 
given on account of the short distance run. In trial 64, when the 
wheels were adjusted to the four feet eight and a half inch track, the 
distance run on the curve represented 85 feet, and when adjusted to 
the three feet track the distance run represented 112 feet, being a 
difference in favor of the three feet gauge of 27 feet in distance, or 
about 31 per cent. It is proper, however, to explain that the dif- 
erence occurred mainly in the last 20 feet run in trial 64, when (he 
tpeed tocu very HotOy and that for the first half of the distance run, 
when the speed was higher, but little difference was shown between 
that than when running the same distance over the three feet gauge 
in trial 65. The difference as shown in all the experiments made 
being greatest at the lowest speeds. 

By reference to trials QQ and 67, when the wheels were loose on 
the axles, no difference whatever due to the gauge could be detected. 
It will be seen that the average distance run on the two gauges is 
precisely the same. 

At the higher speeds, as shown in trials 68, 69, 70, 71, 72, and 



whole distance run. 

In trial 72, when ten per cent, more load was carried oi 
rail of the curve than on the outer, the distance ruD i 
greAer than when carried in the center, as in trial 68 on tl 
eight and a half inch gauge, and when fifteen per cent, more 
was carried on the inner rail, as shown in trial 73, the diffei 
distance run was 11 feet greater than when in the center, 
69 on the three feet gauge. 

A series of trials were made hy placing the curve on 
of 1 in 44.30. At this incline the truck with the load 
down the curve at an average speed of six miles per honi 
little variation in the speed at any part of the curve, and 
hy running up an inclined straight track at the lower 
curve. The straight track at the upper end of the ourv 
inclined to 1 in 26.18, and the truck was started froi 
points on this incline, and running down on to the cun 
hundred feet radius which was, as stated ahove, also at an 
1 in 44.30. This inclined curve would cause the truck to 
it at a speed of six miles per hour, with the wheels tig 
axles, from the force of gravity, the wheels heing on the foui 
and a half inch track. If placed on the three feet gauge tracl 
would have heen ahout nine miles. By starting the truck fr 
on the straight incline at the end of the curve, the speed at 
truck entered the upper end of the curve would he kept 
nearly uniform all through the curve, on account of the c 
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The average of a number of trials produced the followiDg results : 
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By referenoe to the above table it will be seen that in trills 74 
and 75, the difference due to the gauge is shown in an increase of 
speed from 16.24 miles for the four feet eight and a half inch guge, 
to 21.81 miles with the same load carried on the three feet gauge; 
the power derived from running down the incline at the upper end 
of the curve being precisely the same in both cases, the truck ittft- 
ing by its own gravity and from the same point — ^the run on Aii 
straight incline for trials 74, 75, 76, and 77 representing thirtj-two 
feet. The incline of the curve and of the straight track from whi^ 
the truck was started was not changed in this series of trials. The 
starting point of the truck on the incline was changed to repieeeBt 
the distances as given in the table above. 

Trials 76 and 77 indicate that there is no difference in the kul* 
ing power due to the gauge, when wheels are loose, at a speed repre- 
senting 28.05 miles per hour, and trials 78 and 79 show but little 
difference when the wheels were tight. At a speed of 35.70 niW 
per hour no difference could be detected, as shown in trials 82, 83- 
the power absorbed in rolling friction being the same in both casei, 
the load being carried at that speed by the same power applied H 
when carried on the three feet gauge track. 

It will be seen by reference to trials made at a speed representing 
89.27 miles per hour no difference could be detected, due either to 
the gauge of track or condition of the wheels on the axles. 

The results of all these trials prove conclusively that at the higher 
speeds no advantage in hauling power is to be derived from the nse 
of loose wheels or compound axles, and they also show that at speeds 
above twenty miles per hour but little advantage in hauling power 
can be claimed for the three feet gaufi;e on a curve of 300 feet radios; 
and when the radius is increased the difference decreases in propor- 
tion. \ In some trials made on a straight track no difference doe to 
the gauge could be detected, the load and all other conditions being 
the same in both cases. 

It would seem from all the trials made, in order to determine the 
difference due to the gauge of the track, that in places where curve* 
can be made, having a radius such as found in curves on thertil' 
ways of this country, the advantages to be derived from carrying* 
given load on a narrow-gauge track over that of the standard p^p-. 
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)iir feet eight and a half inches, ia Boarcely worth taking into 
cconnt. At slow speeds, and if the line of road was all carves or 
learly so, and those of short radius, the matter might he worth con- 
idering on that account ; hut in a country such as ours, where there 
le but few places where curves can not he adopted haying a radius 
)f 600 feet or more, and where the standard and almost universal 
;atige is four feet eight and a half inches, and where the interchange 
fears is so desirahle, it would seem that on the whole no advantage 
an be claimed for the narrow gauge. There may he exceptional 
ues where, on account of the topography of the country, a road 
rith moderate curves could not he made. In such oases the narrow 
Ituge might answer hest, the ordinary gauge being impracticable. 
If light machinery and light rails are desirable there seems to be 

reason why the former can not be made to suit the four feet 
ight and a half inch gauge as light as may be desired, and no rea- 
on why as light rails will not answer as well when laid to a gauge 
f four feet eight and a half inches as to a narrower gauge; besides, 
le wider gauge affords a broader base upon which to carry the load, 
nd a depression in one of the rails of a wide-gauge track will not 
rodace as much unsteadiness in the rolling stock passing over it as 
like depression in the track of a narrow-gauge road. 

When we consider that, at speeds at which trains on railways are 
SQilly run, the difference in hauling power in favor of compound 
des or " loose wheels,'' on a curve of so short a radius as 300 feet, 
Bctrcely percepitible at all on a gauge of track of four feet eight 
>d a half inches ; and that the same is true as to the difference be- 
r^n carrying a load on a gauge of four feet eight and a half inches 
td that of three feet, it would seem that the advantages claimed for 
»i&poand axles or '^ loose wheels " and for the narrow-gauge roads, 

far as hauling power is concerned, have been greatly overesti- 
ated by their advocates. 

1 have long been satisfied in my own mind as to that fact, yet 
'Uld give no proof of it, and it was as much to demonstrate these 
objects to my own satisfaction as to answer the questions pro- 
^Tiaded in your circular that the above experiments were made, and 

you find anything of value or interest in the results of these ex- 
^ments, and which may aid you in making up the report of your 
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Committee, I shall feel repaid for my labor in making tltis report to 

you. 

Bespectfully yoars, 

B. WELLS, 

M. M., Jeff., Mad. dc Ind'polu Bailroai 
To M. N. FoRNET, Chairman of Committee. 

On motion of Mr. WelU, JefferBonville, Madison & Indianapolii BaHmd, 
the resolution recommended by the Committee was adopted. 

Mr. Coleman Sellers — In reference to the sabjecla reported on If tke 
last Committee I would state that some years ago, when 6. E. 8ellen A(k 
were considering the feasibility of three rails for roads, we tried an experi- 
ment to prove a theory we had that looea axles were the moat advantagM* 
Instead of proving that theory it demonstrated exactly the opposite 6et- 
that tight wheels are the best. 

On motion the discussion was dosed. 

The Committee on Machinery and Appliances for removing Wrtt^ id 
Erecting Bridges presented the following report : 

Maohinery for Bemoving Wrecks. 

To the American Railtoay Master Mechanic^ Anociaiion: 

Gentlemen — Your Committee appointed to report upon the M»- 
chinery and Appliances for Removing Wrecks and Erecting Bridges, 
beg leave to report that they have issued their circular of inquiry 
containing the following questions : 

1. Do you use other wrecking tools than hydraulic jacks, good levcrSjgow 
tackle, and portable frogs? 

2. Please give a schedule of tools in what you consider a perfectly equip- 
ped wrecking car. 

3. Do you consider a derrick car, in addition to ordinary wrecking tooU. 
desirable? 

4. Do you know that ordinary wrecks can be removed with greater cxj** 
dition with the aid of a derrick car ? 

5. Have you any new and desirable arrangement of cars or appliances for 
wrecking ? 

6. If so, please give a description or sketch. 

Your Committee regret to say that they have received replies from 
only twelve roads, and as each of these is but a repetition of the 
other, they take the liberty of handing you that made by Mr. R> 
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^ells, of the Jeffersonville, Madison and Indianapolis Boulwaj, 
bich appears to your Committee as being most comprehensive as 
ell as having the advantage of suggesting the use of a useful tool 
ther than those ordinarily used. Tour Committee thank Mr. Rob- 
180D, of th eOreat Western Railway, for his full list of tools used, 
ut as there is no new appliance mentioned we refrain from copying 
t into this report. Your Committee find in the meagre replies he- 
ore them nothing recommending the exclusive use of a ^er- 
iek car in removing wrecks ; this is due, perhaps, to the fact that it 
B impossible to establish any set formula by which all wrecks can 
)e best removed, as each ease is one of separate study and requires 
be treated separately. Tour Committee, from their own experi- 
ence as well as from the information before them, can only recom- 
Dend a good assortment of strong lines, good blocks, jacks, and hand 
cob, kept in a tool car conveniently arranged for storing the 'tools 
ind ready for immediate use, and when needed to be handled 
promptly and with judgment. 

Your Committee desiring to confine themselves within the scope 
•f the objects of our Association, viz., that of collecting practical 
^formation from the experiences of the members, and knowing that 
he matter of erecting bridges does not come within the duties of the 
Haster Mechanic, have refrained from following that subject as it 
'ould necessitate an entirely separate set of inquiries, and from offi- 
^n of other departn^pnts in the railway management. 

Very truly, 

MORRIS SELLERS,^ 

D. 0. SHAFFER, V Committee. 

S. MOORE, 3 

The following is the letter of Mr. Wells referred to by the Committee: 

JsFFEBSONViiiLE, Ind., February 15, 1873. 

[OBBIS Sellebs, Esq., Chairman of Committee on **Maehinery and Appli- 
onee for Bemoving Wrecks and Erecting Bridges :" 

Dkab Sib — In reply to your circular I answer question 
1. No ; except, perhaps, one or two articles that I have not seen 
use other places. One is a bar of iron about two by four inches^ 
tnt like the bale of a bucket, with a hook or turn on each end of 
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it large enough to book over an axle close to each wheel, and w\k\ 
is used in palling cars on the track when they may be off on one lide 
of the track, or for ** straightening " the truck toward the point to 
which it is desired to pull the car, and palling the car by this "bik" 
the truck is kept directly in the line of draft. There is a loose link 
on the " bale " into which the hook of draft rope is hooked. When 
this link is put into center notch of bale the axle of truck will be 
held at right angles to the rope, and when put into the noteh on 
/ either side of the center notch the axle will be held at a correspond- 
ing angle to the line of draft of the rope. The following is skeleli 
of bale on axle : 





By this bale a car (or truck or pair of wheels) can be pulled ia 
almost any direction by putting it on to front axle and drawing bj 
the link B, and '' chaining " the back truck so as to keep it in liD« 
with the body of the car, etc. This may not be new to others, bnt I 
have not seen it in use elsewhere. 

2. Having been so fortunate as not to have had much wrecking to 
do on this line I may not be familiar with the highest point attained 
in perfection of wrecking tools. I am unable, therefore, to name 
anything that is not or may not be embraced in your first question. 
Strong tools, such as named, with some one capable to direct tbe 
best application of them^ will clear almost any wreck. 

3. Have had no experience with derrick car in cl ear in oj wrecks and 
therefore can give no opinion from experience. In some cases they 
are desirable, while in many wrecks they can't be used to much ad- 
vantage, would be my opinion. 
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L Answer to third embraces about all I could say in answer to 

I fourth question. 

S. Have not. 

Respectfully yours, 

E. WELLS, Master Mechanic, 

}n motion of Mr. Elliott, of the Ohio & Mississippi Bnilroad, the report 
B received. 

M[r. Wells, Jefiersonville, Madison & Indianapolis Kailroad — I presume 
( gentleman would like to know what time we would prefer returning from 
ishington to-morrow; I therefore move that the hour be 5 o'clock P. M. 
}arried. 

jeneral D. D. Smith, Supervising Inspector General of the Steam Vessels 
the United States, was introduced to the Convention by President Britton, 
i spoke as follows : 

tfr. President and Gentlemen of the Master Mechanics* Asso- 
tTiON — It gives me great pleasure to meet you on this occasion. At the 
t session of Congress before they adjourned they appropriated $100,000 to 
ry on some experiments by way of testing steam boilers and gatherin g 
>rmation as to the causes of explosions. These experimenta will proba. 
be made during the months of October and November next, before the 
ct meeting of Congress, when the report of the tests will be made to that 
ly. Last evening, while looking over a Washington paper, I learned tha^ 
■ Convention was being held in Baltimore, and made up my mind I 
old take a trip here this morning to hear you speak and discuss matters 
ating to steam. As you are all interested in steam and the prevention 
boiler explosions, I have come to invite you to see the experiments made, 
e trials will be made at two points in dififerent sections of the country — 
t point being either Pittsburgh or Cincinnati, the other Sandy Hook, New 
rsey. This is all I have to say on the subject. I know you are all inter- 
ed in the matter, and feel that your experience and skill as Mechanics 

II be of great value in the solution of the questions to be determined. If 
1 visit Washington to-morrow I shall be happy to see you in the Treasury 
partment, Boom No. 28. 

If. Wells, Jefferson vi lie, Madison & Indianapolis Bailroad — It seems to 
that it would be a good thing for the Association to appoint a Committee 
two Committees to attend the experiments to be made, alluded to by Gen- 
ii Smith. For instance, if they make a series of experiments at Pittsburgh 
Cincinnati a committee from the West might to be appointed to attend 
d report to this Association at our next annual meeting the results of the 
perimentii. A similar committee might be appointed from the East to 
end the experiments at Sandy Hook ; I therefore move that two commit- 
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tees be appointed by the PreBident of this body to attend the experioMBti 
and report to the Association. 

The motion was carried. 

Mr. DuROTN, Pittsburgh Locomotive Works — ^t move that those oomiait- 
tees consist of five members each. 

Motion carried. 

The Committee on Steel Tires presented the following report: 

Report of Committee on Steel Tires, etc. 

To the American Bailway Master Mechanic^ Auoeiaium: 

Gentlemen — The Committee to whom the subject of Steel Tinii 
Wheels and Axles, and Chilled Tires was referred, after giTing tk 
matter their attention and collecting the facts, respectfollj robmit 
the following report: 

Assuming that the duties of the Committee were similar to thoie 
of the preceding year, they prepared a series of interrogations re- 
questing replies from all the Master Mechanics of the country. The 
questions were aa follows, viz.: 

1. How many steel tires, and of what manufacture, are in use on jonrrod? 

2. Please furnish a detailed report of the performance of each set, stalii^ 
the number of tlie set, thickness when fitted for use, present thickness, ^Iil^ 
age, diameter of wheel, weight of engine, and nature of service. 

3. Have any steel tires broken wliile in use on your road? 

4. Please furnish statement of circumstances attendant upon such bretk* 
age: as the season of the year, the mode in which the tire was secured, tl»« 
amount of shrinkage when set, the nature of the fracture, and extent of the 
damage in consequence thereof. 

6. Have any steel tires on your road been removed from wheels on accoont 
of being worn so thin as to be considered unsafe? If so, of what ibickn**' 
were said tires when removed, and what indications caused you to doo^i 
their safety ? 

6. Is the location of your road such as to make your tire service parlici* 
larly severe, on account of heavy grades or extremely cold weather? 

7. What do you consider the best method of fastening steel tires to 
wheels, and what rate of shrinkage do you allow in setting ? 

CHILLED TIRES. 

8. How many chilled tires, and of what manufacture, have you in nie 
your road ? 

9. Please furnish detailed report of the performance of each set, mil«*^ 
diameter of wheel, weight of engine, and nature of service. 
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WHEELS. 

How many steel wheels, and of what manufacture, are in use on jour 
, under engines or cars ? 

. In your experience, how do steel wheels compare with those of iron, 
lint of durability, safety, and economy ? 

AXLES. 

. How many steel axles, and of what manufacture, are in use on your 

, under engines or cars? 

. From your own experience, do you think that their greater durability 

safety, as compared with those of iron, would justify the difference 

«t? 

nswers to the above were received from twenty roads, some very 
of information, while others were almost useless, owing to a 
of important items. 

STEEL TIKES. 

he reports have been carefully examined, and the Committee 
B endeavored to give a correct deduction from the facts before 

n* 

he whole number of sets of tire, reckoning four tires to the set, 

)rted on is 1,383: 

No. of Krupp's manufacture 357 

" Vicker's " 113 



(( 


Firth's 


« 


tt 


Butcher's 


M 


« 


Other 


(i 



294 
144 
475 



^f the above we find details of 450 sets : 



1,383 



pp's 186 

^her's 34 

li's Nashua 11 

^dom ^. 5 

Moor* — 4 

«mer 1 

ccr's 95 

liburne 2 

lor 11 

12 



Bowling 4 

Bolton 3 

Firth, English - 77 

French 5 

Campbell 6 

Sheffield 3 

Brown 1 

Others 2 

450 
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The performances of the above will be foand arranged in a table 
attached to this report. 

From those of which we have the details we have derived the fol* 
lowing result of all tires collectively : 

Average lun to 1-16 inch wear - 16,634 mileB. 

Highest average on any road to 1-16 inch wear 65,500 " 

Lowest " " 1-16 " ..'. 6.403 ** 

Highest run of any single set to 1-16 " 74,385 *^ 

Lowest " " 1-16 " 1,274 « 

From a digest of the statements of the retarns, which are to be 
found in the table attached to this report, we derive the following 
result : 



u 
It 
u 



a 



Erupp's — Average run to 1-16 inch wear 17,614 milci 

Highest average on any road to 1-16 inch wear 70,000 

Lowest " " 1-16 " 6,303 

Highest run of single set to 1-16 inch wear 70,000 

Lowest •* " 1-16 " 3,384 « 

ViCKEK*8— Average run to 1-16 inch wear 13,668 

Highest average on any road to 1-16 inch wear...~ 25,819 

Lowest " " 1-16 " ~... 4,484 " 

Highest run of single set to 1-16 inch wear 61,680 " 

Lowest '' " 1-16 " 4,484 " 

Firth, English— Average run to 1-16 inch wear - 13,990 " 

Highest av. on any road to 1-16 inch wear.. 16,590 " 

Lowest '' " 1-16 " .. 11,982 " 

Highest run of single set to 1-16 " .. 74,385 " 

Lowest " " 1-16 •* .. 3,819 " 

Butcher's— Average run to 1-16 inch wear 1J),415 " 

Highest average on any road to 1-16 inch wear.... 61,000 " 

Lowest " " 1-16 " .... 7,448 " 

Highest run of single set to 1-16 inch wear 61,000 " 

Lowest " " 1-16 " 2,649 " 

Firth's Nashua— Average run to 1-16 inch wear « 21,231 " 

Highest av. on any road to 1-16 inch wear. 21,231 " 

Lowest " " 1-16 " . 21,231 '' 

Highest run of any single set to 1-16 inch 

wear 21,231 

Lowest run of any single set to 1-16 inch 

wear v 21,231 



i( 



u 
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>0R — Average run to 1-16 inch wear 10,476 miles. 

Highest average on any road to 1-16 inch wear... 13,381 " 

Lowest " " 1-16 " ... 7,571 " 

Highest run of any single set to 1-16 " ... 15,727 *' 

Lowest " " 1-16 " ... 7,497 " 

BC — Average run to 1-16 inch wear 8,036 " 

Highest average on any road to 1-16 inch wear 9,089 ** 

Lowest " " 1-16 " ..... 7,276 " 

Highest run of single set to 1-16 inch wear » 9,089 " 

Lowest " " 1-16 " 7,275 " 

— Average run to 1-16 inch wear 10,684 " 

Highest average of any road to 1-16 inch wear 14,234 ** 

Lowest " " 1-16 •* 6,267 " 

Highest run of single set to 1-16 inch wear 30,479 " 

Lowest " " 1-16 " 3,205 " 

xii — Average run to 1-16 inch wear ~.\i 10,542 " 

Highest average of any road to 1-16 inch wear..... 12,643 " 

Lowest " " ' " 1-16 " " ..... 8 441 " 

Highest run of any single set to 1-16 inch wear... 19,762 '* 

Lowest " " " " 1-16 " " ... 6,963 " 

: — Average run to 1-16 inch wear 15,129 " 

Higliest average on any road to 1-16 inch wear 22,083 " 

Lowest " " " 1-16 " " 10,589 " 

Highest run of any single set to 1-16 inch wear 37,101 " 

Lowest " " " " 1-16 " " 7,066 »' 

— Three sets reported, average 8,749 " 

(TBKE — Two sets reported, average 8,361 " 

TV — One set reported, average '. 21,146 " 

G — Four sets reported, average 8,543 " 

ELD— Three sets reported, average 9,278 '* 

ER— One set reported, average 22,030 '^ 

r — ^T wo sets reported, average 9,066 " 

* — One set reported, average ~ 19,848 " 

wv — One set reported, average 9,804 " 

Committee have given the figures as we find them, although 
it that there must have been inaccuracy in some oases, x 



I 

4 
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BREAKAGE OF TIBE8. 

As shown in the table attached to this report, the number of tires 
broken since last report is as follows, vis.: 

Empp's M....... 2 

Vicker'g 35 

Firth's - 2 

Butcher's 9 

Others 15 

6S 

The Central Railroad of New Jersey had four Batcher tires bretk; 
three broke while running in winter ; put on by builders ; shrinkage 
unknown. The other broke into five pieces while cooling off titer 
being set on wheel ; shrinkage allowed 3^ inch diameter to 4 feet 6 
inch wheel. No damage resulted from any of the above. 

Connecticut & Passumpsio Railroad report two Yicker tires broken; 
both broke in winter without any apparent cause ; secured by set 
screws ; neither broke through the screw holes. 

Flint & Pere Marquette Railroad report one tire broken — tire 
made by Thos. Firth & Son, English ; it broke through where it was 
counter-sunk for set screw ; showed no defect in material ; bad run 
75.000 miles before breaking; the amount of shrinkage unknown, 
as the tire was put on by builders — the Taunton Locomotive Maoa- 
facturing Company. 

Lackawanna & Bloomsburg Railroad report three tires brokea, ill 
in winter months ; maker's name not given. Two of the above were 
broken by too much shrinkage, no flaw or defect in tire being found. 
One of the above broke after running 50,000, showing a slight flaw 
across tread ; the tire was secured by shrinkage alone. 

Lake Shore & Michigan Southern Railroad (Michigan Southern Di- 
vision) report as broken one each of Firth, Butcher, and Bolton; 
no details given. 

Lake Shore & Michigan Southern Railroad (Toledo Division) broke 
twelve, as follows: One Butcher's tire broke through set screw bole; 
had run 99,800 miles. One Vicker's tire broke after running 2,910 
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liles; another of same set broke after rnnning 108,650 miles; 
lickness when broke 2^ inches; another of same broke — thickness 
hen broken 2 inches ; secured by shrinkage alone — shrinkage i^. 
>ne Yicker's tire, 2-^ inches thick when broken ; secured by ^^ 
irinkage. One Yicker's set — one broke after running 142,270 miles ; 
lickness when broken 2^ inches. One broke after running 144,300 
liles. One broke having run 144,721 miles ; thickness when broken 
,^. One Yicker's — flaw in this set ; previous mileage 62,895 ; 
lickness 2^. One Butcher's set — one broke February, 1872 ; pre- 
Lous mileage 48,990 ; 2^ inches thick. One broke Feburary, 1873 ; 
lileage 92,519. Broke one February 1873 ; l|f inches thick. The 
t>oye all broke through set screw hole ; shrinkage unknown. 

Little Miami Road broke two tires— one Krupp*s, secured by 
irinkage of -^ inch ; no damage. One Yicker's^ — shrinkage un- 
nown ; no damage. 

Home, Watertown & Ogdensburg Railroad report one tire broken 
-Yicker*8 make; broken in very cold weather; thickness when 
roken If inches ; mileage to date of breaking 104,100 miles ; set 
ith wood between wheel centers and tire — S. S. Triggs's patent. 

Terre Haute So Indianapolis Railroad report one Krupp's tire 
roken under a switching engine ; thickness when broken 1^ inches ; 
toured by being shrunk on and held by large set screws. 

Great Western of Canada reports three broken, caused by too 
inch shrinkage ; but one broke through set screw hole, others broke 
urough clear metal ; maker's name not given. 

reports thirty-one broken — twenty-three Yicker's ; 

lickness when broken as follows: one 2f inches, one 2-^ inches, 
>ur 2^ inches, three 2 inches, two 1^ inches, five If inches, four If 
icbea, two If inches, one l-j^ inches ; no cause assigned. Seven 
utcher's (English), one 2f inches, one 2^ inches, one 2 inches, one 
^ inch, one 1^ inches, two 1^'^ nches. One Freedom — thickness 
hen broken 2 inches. 

REMOVAL OF TIRE. 

There are but three cases reported, viz.: 

The Lake Shore & Michigan Southern (Michigan Southern Divb- 
»n) have removed some when worn to one inch in thickness. 
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The Little Miami Road removed foar sets of 1^ inch ihickneis, u 
one of them had broken under the same kind of engine and b the 
same servioe. 

The Jeffersonville, Madison & Indianapolis Bailioad have I^ 
moved two sets because of their being loose and liable to split in 
cold weather ; thickness when removed IJ inches. 

SETTING AND FASTENING. 

We have replies on these points from fifteen roads : 

9 use shrinkage alone. 

3 use shrinkage and set screws. 

2 use set screws. 

1 puts tire on with a bevel on the wheel and secured bj bolts 
passing between the tire and the wheel, with a gib head on the out 
and a nut on the inside. 

6 roads use y^^ inch to one foot in diameter shrinkage. 

1 road uses -^ inch to 16 inches in diameter shrinkage. 

1 road uses -ji^ inch to 5 feet tire shrinkage. 

1 road uses -^ inch to 4^ feet tire, -^ inch to 5 feet tire, Bhrink- 
age. 

1 road uses ^ inch to 5 feet tire shrinkage. 

1 road uses -^ inch to 51 inch wheel, yg^ to 56 inch wheel, jl^ 
to 62 inch wheel, shrinkage. 

CHILLED TIRE. 

Jeffersonville, Madison & Indianapolis Eailroad report one set 42 
inch chilled tire under switching engine; have run 48,000 miles aod 
are about two-thirds worn out. 

Port Huron & Lake Michigan Railroad report one set 54 inci 
switching engine ; were taken off on account of being worn after 
running 40,000 miles. 

STEEL WHEELS AND AXLES. 

Cleveland & Pittsburgh Railroad report one driving axle; no 
signs of wearing out as yet ; in use about three years. 

Lackawanna & Bloomsburg Railroad report twenty-four steel 
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driving axles, equally divided between Kmpp's and Nashua : think 
the greater durability justifies the difference in cost. 

Lake Shore & Michigan Southern Railroad (Michigan Southern 
Division) have in use fifty steel truck wheels of Washburne's make ; 
think them superior to chilled iron. 

Lake Shore & Michigan Southern Railroad (Toledo Division) 
report twenty Washbume steel wheels ; no details. 

Terre Haute & Indianapolis Railroad have two pair Krupp*s engine 
trucks, but think iron wheels the most economical ; also have 152 
steel axles, viz.: 70 Krupp's, 58 Ticker's, and 24 of Hussey, Wells 
& Co. under passenger and baggage cars ; think increased cost will 
prevent their general use. 

The Great Western Railroad of Canada prefers iron axles to steel 
when the former are hammered. 

The Charlotte, Columbia & Augusta Railroad think iron as good 
as steel when the price is considered. 

The Central Pacific Railroad prefers iron axles as regards econ- 
omy. 

The Little Miami Railroad has one pair steel trucks ; would not 
recommend their adoption in place of chilled wheels ; does not favor 
the use of steel axles. ^ 

The Northern (New Hampshire) Railroad has in use fifty-eight 
steel truck wheels, and in their opinion they are vastly superior to 
chilled wheels; for example, one pair have run under a heavy freight 
engine more than 65,000 miles, being more than double the wear of 
chilled wheels under the same engine. 

The replies to inquiries in regard to steel wheels and axles have 
not been as full as we could desire; but, as far as heard from, 
the majority seem to be in favor of iron axles, considering the dt/' 
ference in price. 

In submitting their report the Committee have only to regret that 
many of the returns to them contain so few details, and to express 
their opinion that many of the statements on which their deductions 
and averages are made must be erroneous, but they are given as re- 
turned to them. An examination of the details will show to each 
the inaccuracies referred to. 

J. N. LAUDER, Chairman of Committee. 



i 


^::r.'.?„;k."'.v.^i!: 




s 


j§ 






"ISkT'^r-Vt:"..'!: 


« 


tj i 




^Tif^T^^'."".^.^: 


f 


!s 1 












a 
S 


«e«riLi.J«i"l .": 


i t 


III 1 




WUrilDflcKl 


11 


ill 1 




Ar.r«.«IUn«*o|. 


B 


I!f ! 














i 


towMi rail to 1-1* lo. 

■-■-•r.lBil>«t, 


M! 


Ill ^ 




"i-iaas:,'.:;!';: 


li 


li i 




ATsncD mtlH nu to 1- 


!i 


ji 1 












it 


ii«rr»tn«l»*.t.-™J 


1 


^- 1 




HUhutrnotol-MlD. 


13 


III 1 




A" rww mllu run Jo 1- 


1 


S 21 


1 










! 


i 


^^.:::^.-:!-. ■ 


: sj.i^tnnj 





HiallH'.oio r 1 ' ' 


";™v;;;,;,;::",:: '.1 :z^ :_ jiJl 





i 


«-«r .iBgk Ki , 


— ^ 


Arrrmgomilrtrui.it-l- - . - 


i 


""iMV-h'^i.'- .' " " '■■ ■'' ' ■^■•-i 


5 


W^lil.'l'lV.,'i.,..l,'.'.'.' 


: :J i iWi! i : iSj j 


J 


ATiTUSRilluninlul- 


! 


1 ililil 


» j 


?l« 












Q 

1 

s 

3 


! 

1 
t 

T 

i; 


i 


•I* 


i 


la 





AT*riiw (Dllio roB U> 


5 1 


1 1 
1 




- t 




^r,"?f„'.,""rhJ! 


i ^ i 




i 


a 


*n,?K,?r...™_": 




N«.9olr<.|K.rt«loll 


- t 


':^ 


Aiann lUbu mn to 


I i 






I 


*r"in,5«".,',".!..'" 


1 ! 


Mo.S.'tnpoc^don 


1 " 


i 
I 


*r.va'.?^j^:!."..r_ 


1 i 


i;i].)lrln.parMdoii 


1 • 


i 

1 


A«™. nillM Jmn lo 


... t. 


N..S,.l„^r,«i ....... 






^rrfu.^j.^.:::::...'! 


i 1 


.ND.S^IreKrlHao 


t " 


1 


T»Mr<iini[l«»ot 


^ ! i: 






mV 1^. "™fl."!!....° 


£ i 1 






1 


Lo-,.ii tun Id 1-lS In, 


i i! 




nirt"tr=nlo!-Hio- 


! S 




Aoniei Biiln run Co 

l-WiB.Wam. 


11 










S 


■issr.i.'ii::^". 


"^ j ? i« 




"SSilS.'i;:™".: 


i 




■'aw.jifc™'.." 


1 










1 

i 


OHralcijl^irt 


1 




"ittlS!.':.!:'.'::: 


1 




A'Tinin mlln ruD to 


p i 











i 

a 

*: 

s 

= 
n 


i»j. 


' 




— 


""S" 




i~-=n 


OthHI 






li 


1 


..»...^ 


, 






i 


nrth'. 




- 


t- = ' ^ - - - ; M ; 1 


Vid[.f.. ] 


\r ■ ■- " - , 1 


KrBi.li'. 1 




j 

3 


m;S'e£°° 




pmiipp 


BighMt Eon 


1 


HlPifllHUil? 


Ate'ga Ban. 


1lliBlf'Pi''li 




jj- jsa-'sss Ij-sa ; j3- 


^3 

f 


Tol.i 


gzs-iissagsK' jaa^xsa 




s 


" 


B^-E= ;— s;;- 1 


Bnlch,r',„. 


s 




1 
-=■ '-- 1 


2 


,,.,nw.. 




1 




:..& 




I-' 


. ■> -=" 


-"•P- 


k™..-. 




1---=.S»= i i 


- *rB 




< 


i 

1 
1 

I 


; 

e 

S*-: 




J 

i 


1 



' 


till 
lite. 


i" 

i 

ii 

III 

ill 


III 
1 1 1 


TuUl trtnf,t nlJia to 

l-WlBBhWMt 


1 1 1 1 E 1 5 1 i 


turalBg .._ 


1 1 1 1 1 i 1 1 1 


ind Id luTDinii „ 


liihi 


i 




Av«Bge mile* between 


"I "1 '1 


'^AZ'Vj^BgZV.l''. 


ihhisi fi li 


IMnnda-liunilng.... 


*S 'i "I 'S i "I "s 




Jwry. mdM to 1-W 


liihiilihhhh^ 




AVeius mlla lo Irt 


'lYinriri 


d 


i|i|ll 


! 

1 1 


1 J 



188 

On motion, report was accepted and Committee ooDlinoed. 

Mr. Fry, Grand Tmnk Railroad — I would like to inqoire whether, bj 
accepting this report, it is to be printed in oar minatea and considend m 
embodying the opinions of the Convention? If that is the case I think ve 
should be careful in adopting such reports, particalarlj in the case of this 
one, as the Committee states much of the information is ioaoeorate. 

The President — ^The reports are printed in the minotea, bat not u tbi 
sense of the Convention unless the Convention votes to make it ao. It ii to 
be printed for distribution. 

Mr. Elliott, Ohio & Mississippi Railroad— I will just state that I ooa- 
sider that report, so far as the wear of tires is concerned, almost valaelcsiti 
it does not give the weight of the engine or the weight on driving wbedi. 
Without having these facts to consider I regard the report aa to the •orto 
of the tires almost valueless. Yoa can take a light engine and a light set of 
tires and make four times the mileage that an engine will that weighs nore. 
The Committee have given as no proper criterion for judging the molU 
of their inquiries. 

Mr. Wells, Jefferson vi lie, Madison & Indianapolis Railroad — ^Itseeo»to 
me that a report of that character, to be of an j value, ahoold not onlj gift 
the weight upon the wheels, but state the business done bj the engioi^ 
whether freight or passenger ; also, it should be made up from statiatici 
showing each kind of tire worn out. The only correct estimate that can be 
made of the mileage of a tire is to take the size of the tire when it was pat 
on, the size when it was worn out, giving the weight of the engine upon the 
wheels and the kind of business done, whether passenger or freight. Anj 
other estimate is of little value. 

Mr. Keeler, Flint <& Pere Marquette Railroad— In connection with ihit 
I think the rate of speed should be added. It makes a good deal of diffe^ 
ence whether a train is running twenty, thirty, or thirty-five miles an honr. 
The time should be specified in the report of the average — the average fpeed 
made by the engine. 

Mr. Eddy, of the Boston & Albany Railroad — I agree with the genlleraen 
who have preceded me that the report on steel tires, as presented here, 'n eo* 
tirely valueless. It does not give the weight of the engine, the rate of vpeed 
run, the size of the driving wheel, or the net service performed by the engine 
when not in the shop. On our road one enginp ran about twelve months 
doing nothing but work on heavy grades. The thickness of the tires of thit 
engine in running that time (and she probably run twenty or twenty-fire 
thousand miles), with a four feet wheel and weighing thirty*three toiiis *^ 
reduced more than half an inch. Another engine that we took into the shop 
the day before I came here we had run twenty>five months one hundred and 
ten miles a day, and probably during that twenty-five months she did not Uj 
idle more than from six to ten days. That engine had a six feet wheel, lod 
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u as heaTj as the other one except one or two tons perhaps, and the thick- 
BBS of the tire was not reduced more than a quarter of an inch, according to 
e best of my jadgment. 86 yon see that on the same road different sixed 
igines in a different service show results widely different. 
Mr. Philbbick, Maine Central Railroad — I think we hare got as much 
formation on this subject at the present time as we are likely to have for 
me years to come. The superiority of steel tires has been demonstrated, 
d all that remains to be determine, which is the best steel tire and how 
ick it should be for different kinds of engines. As it will be some yean 
fore the steel tires now in use w^r out, we are not likely to obtain any 
finite information on these points for some time to come. Some few years 
ck a railroad gentleman expressed the opinion that the chill tire would 
me into general use and supersede the steel tire. Meeting him some time 
I asked him how he was getting along with his chill tires ; he replied 
it he had been using steel tires for two years. The question of iron and 
el tires is practically settled. What we want to know is which kind of 
el tires to buy, and how thin they can be worn before they become unsafe. 
lir. Eddt, Boston & Albany Railroad — I agree with the gentleman in one 
pect, that the question between steel and iron tires is settled ; the question 
what Ure we shall use, the steel tire in preference to any other. The other 
Dg will not be settled for some considerable time. I do not belieye we are 
er going to be able to put down a rule as to the particular thickness the 
e should have to be safe. Some roads will run tires down very thin. I 
not believe our road would ever be able to run tires less than from an 
ch and a half to an inch and three-quarters thick. Whenever they get he- 
ir that thickness I do not think we could, place any dependence on them at 
. Other roads, I suppose, will run them down from three perhaps to 
ree-quarters of an inch. I would not be surprised at all if some roads 
tre them as thin as that. 

lir. Shayeb, Pennsylvania Railroad — I think we should have annual 
ports on the wear of tires, Mr. President. If a uniform system of keeping 
leage were adopted it would be a great benefit and advantage in forming 
nclnsions as to the value of different tires. I think we should all keep a 
ok for that purpose, keeping a record of each train; then when a tire 
>r« out the Association could tell just what it had done. 
lir. Fbt, Grand Trunk Railroad — ^As one of the Committee to propose 
bjects for consideration during the next year I would like to suggest a 
an of keeping a record of tires, and to know whether it would meet the 
ewa of the Convention. The interest taken in the matter is evident from 
B remarks of the gentlemen who have spoken. We need a system of keep- 
If account of the life of a tire, and to make it uniform I would propose that 
e questions asked by future committees on tires should be to every Master 
ichanic who takes out a tire, the original thickness of the tire when it 
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went in, the number of times it was turned, the number of miles tbe tire hti 
run in its lifetime, giving the weight of the engine — the time and weight 
These few figures would enable us to form some conclusions aa to the rds- 
tive value of tires. The main objects would be obtained bj giving ihe life- 
time of the tire, the number of miles run, the number of times tamed, the 
cause of abandonment, whether from breakage or thinness of tire. 

Mr. Bbowk, Erie Railroad — ^This is a subject of considerable interot to 
our road. We would like to know how thin a tire can be ran with sifatf. 
On some of our engines, weighing from thirtj-six to forty tons, we ran a tire 
down to an inch and three-eighths. Engines of thirtj-six tons we ran with 
tires as low as an inch and a quarter. We would like verj mocb to koov 
how the wear of tires is going with other roads. 

Mr. Eddt, Boston & Albany Railroad — We ran lighter engines than thit, 
and never think of running the tire thinner than an inch and a quarter. I 
think it would be a good thing to add to the report the number of enginei 
on each road, freight and passenger, and the thickness of the tire of each. 

Mr. Wells, Jefferson ville, Madison A Indianapolis Railroad — ^In replj 
to Mr. Brown's question as to the thickness tires should have, I will itate 
that some little time ago I removed two sets of tires from freight engioo. 
One of them had a wheel five feet in diameter, the gauge four feet eight iid 
a half inches. The engines were twenty-eight ton engines, and about tvo- 
thirds of their weight was on the driving wheels. We wore the tires notil 
they were an inch and an eighth thick, and then removed them on acooant 
of stretching and getting loose. On removing them I found them somewhat 
rounded off on the inside, just as is the case with iron tires, but not so roach 
as iron tires. I took another set out of a freight engine with a wheel of fire 
feet diameter; they were an inch and three-eighths and had become loose. 
I measured them carefully on taking them out, and found that thej were 
scarcely rounded at all on the inside. I lined them up and put them on 
again and turned them off. They are still running. When tires get as thin 
as an inch and a quarter it is my belief they nearly always get loose ; bat I 
think they could be run longer if that difficulty were overcome. ' 

Mr. Coleman Sellers, of Philadelphia — There are different hardnewes 
of steel tires, Mr. President, as we all know, and it strikes me we should 
have some uniform standard of hardness. In considering the wear on tirti 
we must also take into account the weight resting upon the driving wheeU, 
as Mr. Wells did in his test. As it is important that the tensile stren^hof 
the material in tires should be definitely known in the determining of (he 
value of steel tires, I would suggest that the laboratory or workshop which 
we propose having should be provided with some standard knife-edge inAra* 
mcnt which, by letting fall a heavy weight upon it, is driven into the steel 
and makes a gash which, by measuring, the hardness of the steel is deter 
mined. 
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Mr. Fltkn, Western & Atlanta Railroad — We have used steel tires since 
1866, and have taken off two sets in that time, not from their actaally wear* 
ing out, but because we could not keep them tight without lining after a 
certain time, and then they would onlj run well for a short time. I think 
the adoption of some uniform shrinkage would be of benefit to the Associa- 
tion. My notion is that the shrfnkage of a five foot tire should be the 
twenty-fiAh part of an inch, and so on in proportion. It would be well, 
after inyestigation, for the Association to give some expression on this subject. 

Mr. Philbrick, Maine Central Railroad — I would make a request, Mr. 
President, that in case of breaking tires a piece of the tire be obtained by 
drilling for deposit in the laboratory of the Association, of course with the 
history of the tire as to the points suggested by Mr. Fry and other gen- 
tlemen. 

Mr. Hudson, Roger's Locomotive Works — It appears to me that any 
test of a tire after it is worn out does not show the condition in which 
the tire was originally. I apprehend the hardness would be proved by the 
use to which it had been 'Subjected. The test afterward, so far as ascertain- 
ing what character of tire was likely to wear best, would be rather erroneous 
in my opinion. 

Mr. Fry, Grand Trunk Railroad — When I was visiting some of the large 
railway shops of the United States, some time ago, I saw the process of 
putting tires on wheels in the New York Central shops. I understand the 
works we are to visit this afternoon have another system than the one I saw. 
It might be well for the members to investigate the matter on our visit to 
the shops of the Baltimore & Ohio Railroad this afternoon. 

On motion of Mr. Flynn of the Western & Atlanta Railroad, the discus- 
sion of the subject was closed. 

Mr. Robinson, Great Western Railroad — The Committee on Mechanical 
Labratory, wish to make a preliminary report, Mr. President. Such labora- 
tories are common in Europe ; one line of railway has one for its especial 
use. Unfortunately in this country we have no time to go into experiments 
on special subjects, but as an organization we can do so. If this laboratory 
is a success it will supply a great need. It will be a bureau where any in- 
quiry upon a knotty point may be addressed with the certainty of obtaining 
intelligent information. In my opinion it will be a most valuable adjunct 
to the Association's means of usefulness. I would move the adoption of 
the following resolution : 

Beport of Committee on Mechanical Laboratory. 

Resolved, That two more be added to our number, consisting of 
the President and First Vice-President of the Association, ex-officio; 
also, further, 
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Resolved^ That in order to render the enaning year nsefnl for the 
pnrpose of this Committee and Convention generally, that a sui 
not exceeding $500.00 be voted from the Boston donation to be 
expended, if found necessary, in the purchase of a dynanometer sad 
other instruments for the use of the Convention under certain reg- 
ulations drawn up by this Committee. 

The resolution ^aa adopted. 

The Committee on Colonel Gardner's invitation presented the foUoviB^ 
report : 

Heport of Committee on CoL Qardner's Invitation. 

To the American Railway Matter Mechaniet' Astociation: 

Gentlemen — Your Committee who were appointed to take into 
consideration and confer with those wishilig to avail themselTes 
of the very kind offer of Mr. Gardner, Superintendent of the Fena* 
sylvania Railroad, inviting those who might desire to take a trip 
over the Pennsylvania Railroad by daylight, would report thattliej 
have conferred with a great many of the members on the snbjeet, 
the majority of whom would like to accept the invitation hut do not 
think it possible for them to do so. Therefore your Committee 
would recommend that a vote of thanks of the Association be ten- 
dered to Mr. Gardner for his kind invitation, and our regrets for 
inability to accept the same. 

Most respectfully, 

SAN FORD KEELER,) 
JOHN. L. WHITE, [ Committtt, 
L. S. YOUNG, ) 

The report was adopted. 

The Committee on Place of next Annual Meeting presented the followlog 
report : 

Report of Committee on Place of Holding next Conventioo« 

H. M. Britton, President of the American Railway Master Mechanic^ ^^ 

elation : 

Dear Sir — Your Committee appointed to select a place to bold 
the next Annual Convention, would recommend the foUoTring 
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places: Bocky Point, Rhode Island; Richmond, Virginia; New York 
City, and Cincinnati, Ohio. 

Most respectfully, 

B. W. HEALY, -) 

W. BELL SMITH, [ Commtitee. 

J. I. KINSEY, J 

Mr. Eddy moTed that the name of the city of Chicago be added to the list. 
Agreed to. 

On motion, action on the report was deferred • until after the election of 
oflk^rs, the next business in order. 

ELECTION OF OFFICERS. 

Ifr. Eluott, Ohio St Mississippi Railroad — If nominations are in order, 
I wonld nominate Mr. H. M. Britton for President of the Association. 

There being no other nominations the Convention proceeded to ballot, 
when Mr. Britton received sixty-five votes and was declared elected. 

Mr. Britton said --Gentlemen, I thank jou very kindly for the vote 
whidi you have cast to-day, and for the confidence in me which that vote 
indicates. I can only repeat, as I have before, that I will accept the office 
with the best grace I can, and endeavor to perform its duties the best I know 
how. I thank you very kindly for the honor. The election of a First Yice- 
Pietident is now in order. 

Mr. Wells, Jefiersonville, Madison & Indianapolis Railroad — I would 
like to know whether the Vice-Presidents, Secretary, and Treasurer may not 
be elected at one time ? 

Ths Pbebident— No, sir ; the constitution provides that the officers shall 
be voted for separately. 

Mr. N..E. Chapman, Cleveland & Pittsburgh Railroad, was nominated for 
the office of First Vice-President and elected without opposition, receiving 
fifty-nine votes. 

Mr. Chapman said — ^Mr. President, and gentlemen of the Convention: 
I hardly know how to express my thanks for the honor conferred upon me. 
I can simply say that I will try to perform the arduouM duties you have im- 
poaed upon me to the best of my ability. I thank you for the election. 

For the office of Second Vice-President, Mr. Durgin nominated Mr. Wilson 
Sddy, of Boston; Mr. Robinson nominated Mr. J. H. Flynn, of the Western 
d( Atlanta Railroad, and Mr. Wells .nominated Mr. W. H. Robinson, of the 
Gieat Western Railroad. 

Mr. Flynn declined, with thanks for the nomination. 

On the first ballot, Mr. Eddy received 20 votes, Mr. Flynn 6, Mr. Robin- 
13 
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0on 24, Mr. Boone, of the Pittobargh, Ft. Wftyne & Chicago Bftilrotd, l,aiid 
Mr. Wells, of the Jefferson ville, Madison & Indianapolis Railroad, L 

No election. 

Mr. BoBiKSON— Mr. President, I beg leave most respectfully to withditw 
in favor of Mr. Eddy. 

Mr. Eddy—I thought plurality elected? 

The Chair— No, sir. 

Mr. Eddy — I thank the gentlemen who have voted for me, and all othen, 
most kindly, but beg leave to withdraw. I respectfully decline the office. 

On the second ballot Mr. Bobinson was elected, the vote ataoding: Bobin- 
son, 49 ; Eddy, 7 ; Kerr, 2"; Phllbrick, 1. 

Mr. Bobinson said — I thank you sincerely, gentlemeD, for this ezprarioo 
of your confidence and respect. I can only say that, in accepting the pon* 
tion, I shall do all I can to further the interests of this Association, which 1 
have greatly at heart. 

For Secretary, Mr. J. H. Setchel, of the Little Miami Bailroad, was re- 
elected, receiving sixty-two votes. 

Mr. Setchel said — Gentlemen, I thank you for this exhibition of jwt 
confidence and esteem, and can assure you that my duties in the year to eosM 
shall be performed as they have been in the last two years. I am ssliM 
that experience will do something toward expediting the business of the of> 
fice, and I desire to say that, if any member of the Association desires tsj- 
thing from the Secretary's office, let him ask, and he shall receive. 

For Treasurer, Mr. Boone nominated Mr. S. J. Hayes, of the Illinois Oea- 
tral Bailroad, who was elected without opposition, by the Secretary cudng 
the vote of the Convention. 

Mr. Setchel — I congratulate you, gentlemen, upon your re-election to the 
office of Treasurer of one of the oldest Master Mechanics in the oooDtry— 
one who has served us faithfully, and has taken a great interest in the vel* 
fare of the Master Mechanics' Association, S. J. Hayes. 

Mr. Chapman — I move that a Committee on Besolutions be appointed. 

Carried. 

The President appointed as such Committee Messrs. Coleman Sellen, T. 
N. Ix>8ee, and T. W. Peeples. 

Mr. Keeler, Flint & Pere Marquette Bailroad — I jnove that the Super 
visory Committee be designated as the trustees to take charge of the moncf 
donated to this Association by the citizens of Boston, as requested by them. 

The motion was carried. 

On motion of Mr. Garfield, the Convention adjourned to eight o'clock, P-M. 
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EVENING SESSION. 

The Conyention met at eight o'clock, P. M., purBuant to actjourument, 
Presideiit Brltton in the chair. 

Kr. Coleman Sellers, from the Committee on Premiums, presented the fol- 
lowing report: 

Report (m Premium for Drawing. 

To ike American Bailway Matter Meehania^ Aaeociation : 

OxNTLSMXK — Your Committee beg leave to report that they 
caused to be issued the following circular, which was published in 
leading papers: 

PREMIUMS FOR DESIGNS AND DRAWINOa 

At the last Annual Conyention of the American Railway Master Me- 
chanics' Association a sum of monej was appropriated bj voluntary contri- 
hations, to be offered in premiums for the best design and drawing of a 
machine for removing snow from railroad tracks, and another for the best 
design and drawing of appliances for supplying locomotive tenders with 
water or fuel. 

These drawings it was understood should be submitted at the next Annual 
Gcmveiition, to be held in Baltimore on the 13th day of May, 1873, and the 
andersigoed were appointed a oommittee to determine which drawings and 
dengns submitted at that time were the most deserving of the premiums. In 
aasaming the trust imposed upon them by their appointment the Committee 
deem it best to state the conditions by which they will be governed in mak- 
ing the award. 

The amount of money thus far subscribed is $125, which they propose to 
divide into two premiums of $76 and $50; one of these to be awarded for the 
best drawing of machinery for removing snow, and the other for the best 
dia^ia^ of arrangements for supplying water or fuel to locomotive tenders, 
whidiever drawing the Committee may determine has the most merit to re- 
ceive the larger premium. 

In determining the relative merits of the designs and drawings the Com- 
mittee will be guided by what they conceive to be the most important which 
iiioald be arrived at ip making them. These are : 

A«<, That the madiine or appliance represented should be the best adap- 
talSon of means for aooomplishing the required ends ; 

Second^ That its construction should be clearly and perfectly shown, and 
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in such a way as to guide mechanics in the most plain and certain wajin 
making what is represented ; 

Thirdy That the drawing should be skillfhlly executed, but it should be 
remembered in making drawings of this kind that meekaniaUrtmiiUvtmmt 
important than pictorial effects. 

It should be understood that the premiums are not offered for the best d^ 
sign or idea alone, nor for the best representation of an idea, but for the bat 
combination of skill in delineation and sound judgment in telacdng and de- 
vising the best arrangement and proportion of parts for aooomplishing tbe 
purposes named. Nor is it requisite that the design ahonld be either Mt 
or original. The Committee will not, however, consider themselves bound 
to make anj award should there not be any drawing of adequate neiit, 
nor will any distinction in this matter be made between any pmoM vbit- 
ever. 

The drawings should not exceed three feet in length nor two feet in wtdtb, 
and should be neatly but inexpensively framed. The latter will, howerer, 
not be required. 

M. N. FORNEY, 72 Broadway, New York, 
COLEMAN SELLERS, PkOadehkia, V OmmOm, 

W. S. HUDSON, BUertim, N. J. 
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In spite of tbe clear statement that tbe premium was for drtwisgi 
only your Committee are in receipt of of photographs and models, as 
well as printed cuts of various devices for the purpose of remoTing 
snow, all of which are laid aside as inadmissible without commeDt. 

In reference to the supply of fuel and water they have receited 
but two specimens, one an elaborately finished drawing, the other t 
tracing from a very well made drawing. In regard to the merito of 
the two, both well-known devices, the opinion of your Committee is 
decided as to the merits of the drawings presented, and are united Id 
the merits of the drawing printed. They consider that there is but 
little difference in the merits of each, but are unanimous as to tbe 
skill displayed in the drawing. They therefore recommend tbe 
awarding of the First Premium of $75 to E. Moyel, of Kansas Ft* 
cific Railroad, for apparatus for supplying locomotive tenders witb 
water, which is herewith presented. 

But three drawings have been submitted for methods of remoTing 
snow from railroad tracks. The one received from Mr. Frank 
Philbrick, of Waterville, Maine, is the only one adtnissible either 
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for design or execution ; and for this drawing they recommend the 
Second Premium of (50 to he awarded. 

M. N. FORNEY, ) 

COLEMAN SELLERS, [ CommUtee. 
W. S. HUDSON, 3 

On motion of Mr. Elliott, of the Ohio & MiMissippi Bulroad, the report 
was received, and the reoommendfttions were adopted. 

The next business in order being the consideration of the report of the 
Gommittee on Place for Holding the Next Meeting, the report and the 
amendment to it were read. 

Mr. Gk>rman moved that St. Loais be added to the list. 

Lost. 

On motion of Mr. Eddy, of the Boston & Albany Railroad, the Convention 
proceeded to select a place by ballot. The result of the first ballot was as 
follows : 

Chicago, 50; New York, 11 ; Cincinnati, 7; New Orleans, 3; St. Louis, 1 ; 
Richmond, 1. 

On motion, the choice of Chicago was made unanimoas. 

Thb Pbesideht — ^I will now appoint, as the two committees to attend the 
experiments of the United States Government in regard to steam, Messrs. R. 
Wells, C. R. Peddle, J. H. Setchel, S. M. Cummings, and N. £. Chapman, 
for the West, and Messrs. A. B. Underbill, H. L. Brown, J. H. FIjnn, 
Thomas Kerr, and W. A. Robinson, for the East. 

On motion of Mr. Boone, of the Pittsburgh, Ft. Wayne & Chicago Rail- 
road, the President of the Association was added to both Committees. 

Mr. Forney, of the Railroad Gazette, was called upon to read the following 
paper, prepared by him on the subject of slide valves : 

A Proposed ICethod of Testing Oraphically the Aotaal Mo- 
tion of Slide Valwes. 

The manner of representing the movement of slide valves by 
what are called motion curves has often been described in treatises 
on the steam engine. As some modifications in the application of 
this method are proposed, and as possibly some who are present may 
not be familiar with it, a brief description may not be amiss. 

Let us suppose, then, that we want to represent by a drawing the 
movement of an ordinary slide valve in relation to the piston during 
ihe whole of the stroke. To do thb we will suppose, first, that the 
parallelogram A, B^ C7, D (Fig. 1), represents a section of a cylinder 
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After the diagram is drawn the extreme movement of the horiiOB- 
tal arm should he noted and the vertical arm then be disconneetad 
from the valve stem. The pencil*^hoald then be plaoed in a positioi 
midway between that of its extreme throw, and the arm and shaft i 
then be fastened securely by a nut j2\r(Fig. 6.) By moving the 
cross-head the pencil will then draw a horixontal line (?, H (Fig. 5), 
which, if the valve throws equally on each side of the valve &m, 
will represent the center line of the latter, and the curve which has 
been drawn will represent the motion of the center of the vilre. 
The parts can then easily be drawn on the paper from the eeiit« 
line, and by drawing the same curves for each edge of the valve ill 
actual motion in relation to each part and for each function which 
it has to fulfil, can thus be accurately represented. Of course, if the 
valve travels unequally on each side of the center of the valve ftee, 
allowance should be made therefore in order to arrive at oomot 
resulte. 

It is believed that this method of testing valve gemr will indiette 
more clearly than any now in use the defects which may exist, aod 
that with the use of the indicator, to show the actual pressure of 
steam in the cylinders, it would frequently reveal the existence of 
very serious defects, whose existence would otherwise not be sos* 
pected, or at least not discovered. 

Very little claim for originality can be made for the suggestion, 

as it is sijcply an adaptation of a somewhat similar method which 

has been used on models of valve gear to the locomotive itself. It 

has, however, not been applied to the knowledge of the writer u is 

proposed in this paper, and if it should be found to be useful to any 

who are present the object in preparing this description will be folly 

accomplished. 

M. N. FORNEY, 

Mechanical Engineer, 

On motion of Mr. Garfield the thanks of the Convention were tendered 
Mr. Forney for the preparation of the paper. 
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. F. B. Miles, of Philadelphia, read the following paper: 

X 

3a may, perhaps, find it not uninteresting nor unprofitable on 
occasion to consider with me for a brief space the subject of 

Power and our RespoDSibility as an Aasociation with 
)gard to the Quality of Material* Workmanahip* and 
Mign used in Railroad Servioe.* 

ow we all of us like to see the best work, and we all prefer to 
the best material, and we all experience a high degree of satis- 
on when we find these combined in a first-class design. By 
•class design we understand not merely the most agreeable 
igement of parts, though that also is a good thing, but we mean 
in which both workmanship and material are employed together 
lie best mechanical advantage; then our sense of right and 
ce is satisfied as well as our taste, and we know and feel that in 
ing the thing, whatever it may be, there has been the least pos- 

waste of time and brains and money, and that we have got the 
pest thing for the purpose. Somehow or other there ^cems to 
considerable pressure brought to bear to prevent us from getting 
lese good things. 

3 one openly advocates the use of bad rails, or weak bridges, or 
rs, or axles. Every one knows that a single accident, whether 

a broken rail, or bridge, or axle, frequently costa a company 
t in dollars and centa, to say nothing of life, than a mile of track 

a good bridge in it and a locomotive on it. Every one knows 
id yet in too many cases, by some means or other, we continue 
2t hold of the bad article ; and we can not always get the good 
by paying the highest price for it. Well, what can we do about 

We try all we know, but do UQt seem to have much power to 
idy the evil. (There is a great difference of opinion as to what 
tst, some think one thing and some another.) We are hampered 
ach and such difficulties : some roads are poor, we are obliged to 
conomical. All the powers of fogy ism and false economy are 
fed against us, and all the "vu enertia** of the " let- well -enough* 

^w the DKsioK of this article hat reference onl j to <rar OonTentlon, and baa nothing 
^th the material or workmanship osed on railroads. Ita main idea is to get this 
iitlon to give its Terdlct, and publicly express what it knows. For ** to know a thing 
9t express it, is all one as il we knew it not.'* So sajrs a wise Greek. 
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alone" kind of people. This is all no doubt very true. "'Tis 
true, 'tis pity, and pity 'tis, 'tis true." £ut then difficulties wen 
made to he overcome not to be bewailed ; and the question is whether 
we HATE tried all we know. 

In there not one thing which we have not tried, and which we 
ought to try? a power of which we are perhaps not fully conscious, 
which is as yet only partially developed, and of such recent origin 
that we have hardly had time to recognize it — and that is the power 
of this Association ! * 

Has any one of us ever thought sufficiently about it? — ^the power 
that we can exercise through our Association toward elevating tlie 
standard of railroad engineering practice, and the responsibilitj 
which this power entails upon us ? It is a very serious question 
and well worthy the attentive consideration of this society. Let ns 
look at it a little. 

We have hitherto used this Convention only to perfect our own 
knowledge ; to collect information and combine our experiences, oor 
observations, and our experiments for the good of all who may choose 
to profit by them, and it is a most worthy and excellent objeet 
But is there not another and equally valuable service which it can 
render us by using its influence and moral power to establish t 
higher standard of criticism in all matters pertaining to our pro- 
fession? By recommending the highest excellence in all engineer- 
ing practice? By organized remonstrance to all second rate and 
inferior performance? and by delivering its verdict upon the sub- 
jects that come up before it for discussion? So long as we had no 
Association, each Master Mechanic depending upon himself alone, 
and having to fight as it were upon his own hook, was comparatively 
powerless, and his responsibility was measured by his power, or by 
the want of it rather. But now, that we have availed ourselves of 
the grand principles of association and organization, the case is 
widely different. Our power is multiplied as the square of our 
number. Singly we conducted more or less of a guerilla warfare ; 
now we are a disciplined army. Our scattered opinions migbt be 

• Our Secretary has mentioned that people often ask him why we do not come to ««»• 
definite conclusion on certain topics and announce that aa our verdict. That she vs cob 
cl naively what they expect of us. 



203 

regarded as individual prejudices. But tlie deliberate conclusions 
of this Convention have the authority of public opinion, and that 
is one of the strongest forces in modern society. No abuses can 
long stand against it. For look you, Mr. President, at this assem- 
bly before you. This is not merely a company of gentlemen met to 
diaenss mechanical affairs ; look closer, it is much more than that ; 
it! is a council of ^oBpertM gathered from all parts of our country; 
among their number you will find gentlemen of ability and educa- 
tion that would grace any society. Others, who though witho.ut the 
advantages of collegiate education, have actually got more book 
knowledge than one -half the college professors in the country. 
Some again chosen for their energy and administrative faculty, 
others for their keen practical knowledge of their profession. 

The authority of such a council of experts must needs have a very 
great influence. Any decision they make they can enforce; any 
requirements they exact must sooner or later be complied with ; any 
reform they adopt they can carry out. But that b not all ; look 
still deeper ; see their grave and serious responsibility. These are 
the men to whose skill and judgment, right or wrong, the whole 
community entrusts its lives and its property — indirectly, it is true, 
but still intrusts them absolutely and without reserve — and they 
must prove themselves worthy of the trust reposed in them by the 
community. 

We look back over the long, terrible catalogue of the disasters 
that have occurred since our last meeting, on sea and shore, and we 
can not but feel that we must not shrink from the responsibility that 
rests upon us. 

Well, what more can we do besides faithfully discharging the du- 
ties of our station ? Why, we must do more than our duty if we 
would excel. It's the extra work that tells. No man ever did excel 
who confined himself to merely doing his duty. 

Nelson's well-known signal at the battle of Trafalgar, << England 
expects that every man this day will do his duty,*' made a great sen- 
sation in the time of it, and the flnglish have done their duty 
nobly. But the time is now ripe to go them one better, and I hope 
I am only saying what we all feel when I say <<that might be all 
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very well for England then, bat America now expects a great deil 
more than that, and means to have it! " 

Take our most eminent engineers — the men who have ennobM 
and dignified our calling and made us proad of being mechanics, tbe 
HEADLIGHTS of our professioo, the men whose name and fame wen 
among our strongest incentives in early life to make the best dedgi 
we could out of our own raw material— did they achieve their ew- 
neoce by doing only their duty ? Take the distingaished memben 
of our own society. Did yon, Mr. President, become our chairmai 
through doing only your duty ? Did the founders of this Aasoda- 
tion confine themselves to their strict duty in founding it? By no 
means ! 

Then neither must we as a body content ourselves with doing oolj 
our duty. We must do everything in our power to contribute to 
the world's progress. We must assume an attitude worthy of the 
dignity of our profession, and of this Association, an<f of the retpoi- 
sibility imposed upon us by the community. We must §ei an exam- 
ple, make our power felt, issue our decision and create public opioioa 
by announcing it as the avowed policy of this Convention, so far as 
our influence goes, to admit none but first-class material, work- 
manship, and DESIGN into our railroad service ! 

And then down come the old fogies upon us like a flock of tarkey 
buzzards ! But we must not mind them ; they can't hurt us mach 
if we are alive ; they are only dangerous to dead or helpless things. 
Ever since the world began they have opposed each reform, each 
attempt at improvement, and always been whipped every time, and 
still never learn any better. 

Now, what is an old fogy ? It is well to mean something definite, 
and by an old fogy is meant a man who doemU dare to do his ovn 
thinking^ but is always adopting the cut-and-dried opinions of some 
one else, generally of his predecessors. Of course he don't belong 
to this Association — that would be impossible. No, Mr. President, 
the old fogies are comprised entirely among those who are not 
members. 

There is a feature in the natural history of crabs which illustrates 
fogyism very clearly. It is the season now in Baltimore for soft- 
shell crabs, and the figure is therefore appropriate. Well, the storj 
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goes that whenever a crab casts bis shell some of the soft fogy kind 
sre always on the watch, and one of them immediately runs and fits 
Idmself into the cast-off shell. Then he's a conserTative I 

There never was but one man in all history, so far as I have read, 
who could have done any real good by being an old fogy ; and that 
man was Adam I If he had let well enough alone we might have 
been better off I 

Well, we don't mean to let the fogies get the best of us by any 
means ; we mean to give them another good whipping. The propo- 
sition is that we are *' bonnd to employ none but firsi-cltus material^ 
workmanthip, and dengn in every department of our service" 

Some of us might say hastily, on the first impulse, " Why, 
of course, that is just our object — tbat is just what we are aiming at. 
We are met here in convention for the very purpose of learning the 
best means of obtaining these things and of taking care of them 
after we have got them." 

Well, these gentlemen would be in the right direction, certainly, 
bat not altogether in the attitude I would like to see them take. 

In your opening address, Mr. President, you stated how nearly we 
had approached the present limit of our facilities for railroad trans- 
portation. Well, sir, there are many occasions in the history of 
human progress when we begin to find we have worked up too close 
to our idea of perfection, and it then becomes necessary to pull up 
the old landmarks and guide-posts which we have overtaken, and to 
set them out ahead again for a fresh start. This is one of those 
times now, and it is the natural and proper province of associations 
like ours to move the stakes and establish the higher idea, and to set 
the tone and strike the key-note of a fresh stage of progress. 

Science has reached its present state of advancement by the efforts 
of our predecessors straining afler a degree of perfection that was at 
first far removed from them. It is now our turn to take it forward 
another stage. And let us not set the mark too near to our present 
position where we shall soon again overtake it. Let us rather place 
it far above and ahead of us, where we can look up at it and strive 
after it for a long time before reaching it 

The right thing for us to say, therefore, and that which I am sure 
would best express the sense of this meeting, would be something 
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like this : ^< None but the best shall be recommended for admittanee 
on our roads. We will have nothing else if we can help it, and we 
don*t know anything else. We will recommend it in every department' 
— nothing less will satisfy nc(. We will not accept or tolerate aoj 
second-rate thing, nor lend it onr aid and conntenance in any way 
or shape ; but will protest against it and use all our inflaence agaiMt 
it, BO far as in us lies, if it be not first-class of its kind/' and not 
only the best we can get, but the very best it is possible to make. 

There is no doubt that we all feel this, and believe it, and aet 
upon it as far as we can ; but the thing is to bat it aa the verdict of 
this Convention. We shall then be doing a good work, and advaae* 
ing the best interests of our profession. All who have any ideas of 
improvement will sympathize with us ; all the progressive men who 
are not members of our Association will heartily join hands with ns. 
I respectfully submit that one good purpose of this Conventioo will 
be served if we all go home with a more realizing sense of our power 
and our responsibility with regard to this subject. 

F. B. MILES. 
Baltihorb, May 13, 1873. 

On motion of Mr. Keeler the paper was received. 

Mr. Fry, from the Committee on Snbjects, presented the following report: 



Beport of Ck>mmittee on Subjeots for Next 

To the American Bailway MaaUr Mechanics^ Association: 

Gentlemen — Your Committee appointed to select subjects for 
discussion at the next Annual Convention respectfully suggest the 
following, and hereby submit them to your consideration : 

The Operation and Management of Locomotive Boilers, including 
the Purification of Water, 

Fuel — Actual Consumption per Ton per Mile of each Kind of 
Fuel Used, and also the best Form and Proportion of Fire Box, and 
the Proper Proportion of Tube Surface to Grate Surface requisite to 
Produce the best Results in the Consumption of Coal. 

The best Form of Safety Valves, or Method of Relieving Boilers 
of Overpressure, and the best Way of Testing Pressure Gauges. 
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Yftlves and Valve Gesriug. 

Tiree — The Thickness of Tires when put id aod vhen taken oat 
of Service, the number of times Turoed during Service, the total 
nnmbei of Miles Rnn, the Siie and Weight of each Wheel, the Kind 
of Service and Maker's Name. 

Lnbricants nsed for Machiner; and Gylindera of LocomotiTes, 
and number of Miles Ran per Quart of each Special Kind. 

Standard Aziei. 

Apparatas for Sappljing Wat«r to Tanks of Water StaHon, De- 
scription of Engine, Windmill, etc., and Cost Working the Same. 

Narrow and Broad Qaage Rolling Stock, 



C. R. PEDDLE, 

HOWARD FRY, \- OmmiUee. 

A. B. UNDERBILL,] 



Y, [C 
HILL, 3 



On motion of Mr. Elliott, the report waa received. 

On motion of Mr. Street, of the PennsylvHnia Railroad, the lubject of 
Continuous Train Brakei was added to Ihn liil. 

The Fresisekt — Gentlemen, there are two persons who have made ap- 
plication for Associste Membenhipt in this Auociation, wliose names the 
Secretar; will read. 

To Ike Amerieati Eaihtay ifatltr Mtefuauei AMoeiaiion: 

GiMTLEHEN — The undorsigned recommend to you for Aseociate 
Menberebip, L. D. Bartlett, Manager of Steam Engine Department 
Putaam Machine Company, Fitchburg, Massachusetts. 
Very respectfully, 

A. B. UNDERBILL, 
JNO. THOMPSON, 
WM. H. GRIGGS. 

7b the American Sailtcag MaiUr Meehaatef Ai*oeiati«H: 

Gentlehem — Edwin Hsirington, MsnafBCtnter of Lathe and 
Machinists' Tools, Philadelphia, Pennsylvania, is respeotfully pro- 
posed for Associate Membership, by 

WM. WOODCOCK, a R. R. of New Jeney, 

ISAAC DRIFPES, Philadelphia, 

H. D. GARRETT, Penn^hania S. R. 
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The Pbesident — It is necessary there sboald be a committee of three to 
whom the names shall be referred. I will appoint on that committee, Mr. 
Cartis, of the P. C. & St. Louis Railroad, Mr. Philbrick, of the Maine Cen- 
tral Railroad, and Mr. Kinsey, of the Lehigh Valley Railroad. 

Mr. Fby, Grand Tronk Railroad — I would like to inquire how maoj 
vacancies for associate members we have ? 

The Pbesident — The Constitution provides for twenty; we now hare 
twelve. 

Mr. Chapman, Geveland & Pittsburgh Railroad — At our annual meetiog 
in Pittsburgh I was chairman of the committee appointed the year before a 
Cleveland to recommend a standard size for nuts. We made our report it 
Pittsburgh. Last year, at Boston, a committee from the Ajwociation of Bolt 
and Nut Manufacturers of the United States called upon the Committee, or 
rather upon the Convention, in regard to some of the sizes recommended, 
and the matter was referred to the Committee again. I have met with one 
member of the Committee, Mr. Smith, the other member is not here. I 
have also met the Committee from the Bolt and Nut Manufacturers of the 
United Stales, and we recommend the following report for adoption : 

Beport of Committee on Standard Size for Nats. 

To the Ameriean Railway Master Meehania^ Atsoeialion : 

Your Committee appointed at the last Annual Meeting to confer 

with a committee appointed by the Association of Bolt and ^ut 

Manufacturers of the United States upon the subject of uniform 

standard size of nuts, would recommend the adoption of the sixes of 

nuts as adopted by the Manufacturers* Association at their meeting 

December 11, 1872. 

Most respectfully submitted, 

N. E. CHAPMAN, 
L. S. YOUNG. 

On motion of Mr. Flynn, of the Western & Atlanta Railroad, the report 
was received and adopted. 

Mr. Wells, Jefferson vi lie, Madison & Indianapolis Railroad — I moTe 
Ihat the appointment of committees by the President be postponed until 
such time as he sees fit to appoint them, and that he notify the members 
so appointed by mail. 

The motion was canied. 

Mr. Wells, Jeffersonville, Madison & Indianapolis Railroad — I rooTe 
that the Supervisory Committee of this Association consist of tlie same mem- 
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B that it did last year^ with the suhstitntion of Mr. Bobinson, our 8econd 
^-President for his predecessor. 
The motion was carried. 

Sir. Coleman Sellers, from the Committee on Resolutions, presented the 
lowing; report : 

Report of Committee on Besolutions* 

the American Railway Master Mechaniet^ Association: 

Gentlemen — Your Committee report that, upon inquiring into 

B circumstances attending the hospitality that has been extended 

tho members of this Association by the citizens of Baltimore, 
ey find the noteworthy fact that the contributors to this fund are 
izens who have no pecuniary interest in the matters over which 
smbers of this Association have control, but who have been in- 
enced by the kindest feelings toward those who have charge of 
3 machinery of the railroads that contribute to the general wealth 

the nation. It has been freely given, with the knowledge that 
e meeting of the Association in this beautiful city is to increase 

usefulness by interchange of thought and the mutual improve- 
mt of its members. 
Tour Committee, in the resolution herewith submitted and offered 

your approval, desire to call your attention to the hospitality 
lich has been so generously extended, not only to the members of 
e Association, but in such an admirable manner to the ladies who 
ve accompanied the members from their various homes in all 
arters of the land ; to note the flattering attention of the press 

reporting our proceedings, and who have evinced a greater interest 

our success than we have noted in any city where we have pre- 
>usly met. 

The visit to Annapolis by boat, with all its pleasant associations, 
e delightful ride to the park, are fresh in the memory of those 
10 participated in them. To express their thoughts in fitting 
-ms your Committee respectfully submit the following preamble 
d resolutions : 

\^H£REAS, In these annual meetings of the Association there is by the 

terchange of ideas a great good accomplished ; and, 

Whereas, These meetings, apart from their utility to the country and a 
14 



tOMDs of enooaragtng pleaiimi rdatioiis among thoee whose intenete m ia 
common; and, 

Whereas, We can see the adTantagee to be gdned from thme eodtl 
reaniona in the places Tiaited ; therefore, 

Eewtced, That the sincere thanks of this Ckmyention be reUurned to tht 
citisens of Baltimore, through Mr. G. H. Hunt and his associates of tlie 
Execntiye Committee; and tb Mr. Wm. Bied and his associates of the Be> 
ception Committee, for their coarteons hospitalitj. 

iicfolMd, That we tender oor sincere thanks to the officers of the Tariooi 
railrosds who haTC kindlj extended favors to the Assodation,^ among when 
are the Baltimore, Potomac A Northern Central Bailroad, Fhiladdphii, 
Wilmington Si Baltimore, Baltimore A Ohio, PsnnqrlTania Osntral, and to 
many others who have labored ns with fiKsiUties for coming to this OtNiTm- 
iion and in returning to our homes. 

Retokedt That the thanks of this Association are eminently dve and sn 
hereby sincerely tendered to the Press of Baltimore ft>r the Tery Hattarisg 
attentions paid to us by the fbll reports given of oar proceedings. 

Bnohed^ That we remember with pleasure the many kind attentioM ^d 
to the ladies scoompanying the members of the Association by the oofliBut- 
tees in charge, and lender to them in thdr behalf our silioere thmiks. 

All of which is respectfiilly submitted, 

COLEMAN SELLERS, PhOaddpkia, 
FRED. C. LOSEY, Jaekfon, Miekigaa, 
THOS. W. PEEPLES, Elitabeihport, X J. 

On motion, the report was received and adopted. 

A vote of thanks was also returned to Rev. Mr. Lightboiirne for his atten- 
tions to the Convention. 

Mr. Well8| Jeffersonville, Madison & Indianapolis Railroad — ^There ii 
another matter that ought to be attended to now, and that is the compensa- 
tion of the Secretary. I move that his compensation be the same as last 
year; I believe it was five hundred dollars. 

The motion was carried. 

President Britton — There is a matter which should come before the 
Convention at the present time, perhaps, and that is the subject of delinqoent 
members. I am very sorry to say that, frpra the report of our Secretary to 
me at the opening of this Convention, it appears that we are something lik< 
five hundred dollars behind whh delinquent members. I think some a^ 
tion should be taken at this Convention on that matter. 

Mr. Wells, Jefiersonville, Madison & Indianapolis Railroad— There 
should be some efibrt made to collect these delinquent dues. Some change 
ought to be made in the by-laws by which any member in arrears more than 
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eighteen months may be euspended from all rights and privileges of the 
Association. I think the Association should take some action on the subject 
now, so that by the time we meet again these gentlemen who do not pay up 
in that time may be suspended. 

Secbetaby Setchel — I will just say that at the close of the year, when 
the accounts between the Treasurer and Secretary were closed, the amount on 
the delinquent list was five hundred and two dollars. Since that time and 
since coming here I have received seventy dollars from delinquent mem- 
bers. 

Mr. Spbaoue, of Pittsburgh — In regard to myself, if I am included in 
that delinquent list, Mr. President, I will say that I joined the Association 
at Cleveland. The next year you met in Pittsburgh, when I was ineligible 
as a member from being a Locomotive Builder instead of a Master Mechanic. 
The next year you made a rule admitting Locomotive Builders. I was too 
busy to attend the Convention at Louisville, and my foreman ran away and 
left me in the lurch just as I was preparing to attend the Convention at Bos- 
ton. Between the time you met in Cleveland and now I have not considered 
myself a member. 

Mr. Fby, Grand Trunk Railroad — I move that Mr. Spragiie be considered 
a member by paying the assessment due at this time. 

The motion was carried. 

Mr. Flykn, Western & Atlanta Railroad — While waiting for the report 
of the Committee on Associate Members I would like to make a few remarks. 
I am sorry indeed to see so few Master Mechanics from my section of the 
country in this Convention. The reason there are not more of them here is, 
I think, because they do not fully understand the character and purposes of 
the Association. I think they have an erroneous idea of our Association. 
Some two years or longer ago a gentleman passed through our section of the 
ooantry representing that he was authorized by the Association to visit the 
different Railroad Superintendents, and consult with the Master Mechanics 
with a view to getting them to join the Association. What I disliked about 
the person was that, after he got through with that kind of talk, he wanted 
to sell me some goods. I will be frank and admit that I knew very little 
about the Association at that time, and I could not see, if he was sent by the 
Aaaociation, that he should try to sell goods at the same time. The same 
person probably went to a number of Master Mechanics in the South in just 
the same way, and I can assure yon if he did he left a very bad impression. 
What I suggest is that I do not think it would be improper for the Super- 
visory Committee to address a letter to the various Railroad Superintendents 
and Presidents in the South, requesting that they be kind enough to send 
their Master Mechanics to the Convention at Chicago. They would then see 
eiactly what we are doing, and I have no doubt in a year or two we should 
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have quite a large Soatbern membenhip. With this riew I hare dnwB v| 
this resolution : 

Resohedj That a committee of foar be appointed, consistiDg of the 
PresidcDt, First and Second Vice-Presidents, and Secretali^, whose 
duty it shall be to address the Presidents or Superintendents of the 
roads not represented in this Convention, inviting them to send the 
Master Mechanics of their respective roads to oar next annual meet- 
ing. 

JOHN H. FLYNN. 

The Pbesident — ^Wonld you not be willing to have it read: '^ All nadu 
that do not send representatives to the conventions of the Association?' 

Mr. Flynn, Western & Atlanta Railroad — Certainly ; I accept the ameod- 
ment. 

On motion of Mr. Spragne the resolution was adopted. 

Mr. Wells, Jefiersonville, Madison & Indianapolis Railroad — In refer- 
ence to this matter of dues, Mr. President, I propose an amendment to the 
Constitution. It is to Article IV, Section 4t, which I propose shall read: 
"All members who shall be two years in arrears for annual dues shall bare 
their names stricken from the roll, and be dulj notified by the Secretaxy of 
the same." 

The amendment was adopted. 

Mr. J. O. D. Lilly, of Indianapolis, offered the following: 

To the American Railway Master Mechanics^ Awociation: 

Gkntlkmen — In conversation with a number of the members of 
your Honorable Body it seems to be the desire to institute a bureau 
for the purpose of placing Master Mechanics (members of this Asso- 
ciation), who may be out of employment and desiring situations, in 
connection with railroad companies needing Master Mechanics. If 
desirable and agreeable to your Honorable Body the undersigned 
tenders his services and use of his offices, 47 Dcy Street, New York, 
and Indianapolis, Indiana, and further proposes to defray all ex- 
penses connected therewith, to-wit: stationery, printing, posta^^e, etc. 

Very respectfully yours, 

J. O. D. LILLY. 

On motion of Mr. Elliott, of the Ohio & Mississippi Railroad, the |';4»er 
wan laid on the table. 
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The Committee to whom was referred the three appUcations for member- 
•hip presented the following report : 

Report of Committee on Assooiate Membership. 

To the American Railway Master Meehanie^ Assoeiatum: 

Gentlemen — Your Committee, after careful consideration, would 
recommend the following names as Associate Members : 

L. D. Bartlett, of Fitohburgh, Massachusetts, and Edwin Harring- 
ton, Philadelphia. 

ROBERT CURTIS, ) 

J. W. PHILBRICK, V Qmmtttee. 

J. I. KINSEY, 3 

The President appointed Messrs. Young, of the Cleveland, Columbus, Cin- 
cinnati & Indianapolis Railroad, and Henry Elliott, of the Ohio & Misaia- 
•ippi Railroad, as tellers to receive the votes. 

lir. Wells, Jefifersonville, Madison & Indianapolis Railroad — Before we 
mre called upon to vote on either application some of us would like to know 
something in regard to these persons as Associate Members — whether they 
are just such members as would be useful to us. If they are not going to be 
useful members, such as may be able to give us valuable information, I for one 
would not be in favor of admitting them. We have only a few vacancies 
lef^, and we want them filled by intelligent, inquiring, scientific, and prac- 
tical men. Personally these might be the best of men, and I presume they 
are ; yet unless they are practical men, capable of assistibg us in our investi- 
gations, I do not think they would be very valuable acquisitions. We would 
like to know something about their capacity in that way. 

Hr. Spbaoue, of Pittsburgh — I move the question be laid over until the 
next meeting. 

Mr. Flyitn, Western & Atlanta Railroad— I should suppose from the 
character of the Committee appointed on this subject, and from their long 
absence from the room, that they have made searching inquiries in regard 
to the qualifications of the applicants for admission into our Association as 
Associate Members. Knowing the men on that Committee I do not think 
they would recommend anybody except such persons as would be proper 
members of the Association. If we were to lay the report over now, it might 
seem like treating the Committee with some disrespect. 

Mr. Woodcock, Central Railroad of New Jersey — In regard to one of the 
gentlemen, Mr. Harrington, I have spoken to several members of the 
Association about him, and they have all spoken of him as a good, practical 
man. 
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Mr. Fkt, Orand Trunk B«I1ro«d— I wonM saggeat to Ttr. Toodeock Ikl 
WB do nol want practical men u AModste H«mben aa mnok m n« at 
•trength in identific ■tuinment*. 

Hr. Spngne'i motion wu carried. 

Hr. ScTOHXt., Little Hiami Ballroad— I would like to inqnini, Ifr. timr 
^ent, whether the amendnimt Jort toade (o the Gooetittttlou in r^aid I* 
delinqncnt member* b intended to effect thoee mamban who era abcedj ^ 
arrMiRT 

Hr. Wblu, Jeffenonville, MadEeon & lodianapolie BaIlraed~Hr iaien- 
tion waa that it ehoiild appl; to all. Of coaT*e I intended that the ddia- 
qaenta ahonld be noliOed in time to pij up. 

Hr, Skicbki^ Little Hiami Bajlraad— Then, after I M^fj tlioee menbcn 
who are alreadjr two yean behind in thui doea, and do not pkj op befiic* iIh 

printing of the aniiuul rpjMirt, I Am in ilrop ittuir Dnmes frotn our Vnt. 

Mr. Wklm, JeSerBoiivillo, MiiJi^uJi & Indidtiapolia Railroad— If it ein 
b« done I woald extend the lime iiniil the next annual meeting. 

Hr. Lilly, of IinJinnspolia — I think slip* nhould be printed by the Sccrt- 
tary and MDt to the members who are delinquent, conlaininK the aiticlvorihi 
ConitftDtion aa it nuw Blunds in reference to delinquentH, and, Bflei p'ins 
<hem reaaonable time, if they do nnt pn; drop (heir names from the li«t. 

Mr. Tj-Tm, ■\Vpalern & Attanls Railroad — I would soggenl thai when th* 
Secretary notifies the members of iheir delinquency ho also eend ihem ihe 
amendment to the Constitution, and call their attention to it. Then, if ihtj 
do not pay their dues and arrearagee, their names could and ought to ba 
dropped from out rollii altogether. They ought nil, however, to biTeunpIt 
warning of the action of the Association as to delinquent member*. 

Mr. Setcbel, Little Miami Railroad — After the adoption of the reaolniioa 
at the Louisville Convention, instructing the Secretary to report all delio. 
quenls at the next annaal meeting, I wrote each delinquent member a per 
Bonal letter reminding them of that action of the Association. When ibt; 
did not respond I wrote to (hem again, and in xome casee two or three letlcn 
would pass between as in regard to the remaining dues. Finally, jnstpreiiou 
to thin meeting, I wrote again to' thoee still in arrears ashing what diapou- 
tion they desired made of their names. Some replied that (hey woald bt 
here and pay (heir dues; others made response* not quite so aatisfiutorr, 
and in one case not quite bo courteoua. They have all had ample warniii, 
and it seems to me that after a proper notification to them now, under (lie 
amendment to the Conn(itu(ion, their namea should be dropped from the liat 

Mr. RoBiNBOX, Great Western Bailroad — In order that there may be h 
roinuiiderstanding in regard to (he matter of Associate Memberskipa,! woeli 
call the attention of the Convention lo Section 2 of Article IV of out Con- 
stitution, which says: "Civil and Mechanical Eogineera, and othen wboM 
qualificationi and experience might be valuable to the AMOciation, maj 
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leoome Associate Members of the AssociatioD/' etc Now if we bear in 
Dind that there are only eight places left, and we propose three additions to 
>ur list every year, in a few years we would have no placeajeft. I think 
re should be very careful and very select in our choice. Mr. Towne, I un- 
lerstand, was going to propose a gentleman whose scientific attainments 
AToold have been of great value to the Association; and there will be other 
persons coming up from time to time whose knowledge will be useful to us 
in our investigations. If we go on filling up our vacancies with persons 
NT ho simply desire to belong to the Association, and are not likely to give us 
iny scientific aid whatever, the Association will lose the services of such 
l^ntlemen as I have referred to, as there will be no places to give them. I 
iiave been asked two or three times by gentlemen to get them recommended 
for admission to the Association. I have found that their reasons for desir- 
ing admission came from selfish interests and from no desire for the general 
i^ood of the Association, therefore I would not think of recommending them 
for a moment. I think members should bear that in mind and be very care- 
ful and considerate in bringing candidates for Associate Memberships forward. 
I wonld also like to mention that the last time we met together a great deal 
was said about the value and desirability of bringing drawings and models 
of anything new that members may have come in contact with during the 
past year. It seems to me that members might bring from two to three 
drawings, or something of that kind, that might be hung up on the walls in- 
stead of the familiar mechanical photographs such as we have here. If we 
were to do that, instead of bringing the new things altogether in our brains, 
we could bring them in a shape in which they could be seen and fully 
explained. 

Mr. Ck)LEMAN Sellers, of Philadelphia — It has been noticed by me 
with a good deal of satisfaction, the commendable manner in which our 
President has performed his duties, and the care with which our Secretary 
has attended to his. It is but due to those officers that a vote of thanks be 
tendered to them for their efficient care for the concerns of the Association. 
I therefore ofier a resolution of thanks to the President, Secretary, and other 
officers of the Association for their services. 

The motion was put to the Convention by Vice-President Chapman and 
carried. 

President Britton— I wish to return to the members my thanks for 
their kindness to myself during this Convention, and for the attention they 
have paid to business. 

On motion of Mr. Elliott, of the Ohio & Mississippi Railroad, the Con- 
vention a4journed. 
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COMMITTEES AND SUBJECTS FOB DISCUSSION AT 

THE SEVENTH ANNUAL CONVENTION. 

- 

1. 

The Operation and Management of Looomotive Boilers, In- 
cluding the Purification of Water. 

H. A. TOWNE, Hannibal & St. Joseph; 

A. H. DeCLERCQ, Toledo, Peoria & Warsaw ; 

H. ELLIOTT, Ohio & Mississippi ; 

COLEMAN SELLERS, Philadelphia; 

T. W. PEEPLES, Central, of New Jersey. 

2. 
Fuel for LocomotiTes. 

The Committee to report on the actual consumption, per ton, of load per 
mile run, of each kind of fuel used, and also the best form and proportion 
of fire-box, and the proper proportion of tube surface to grate surface requi- 
site to produce the best results in the consumption of coal. 

CHARLES GRAHAM, Lackawanna A Bloomsburg; 

L. S. YOUNG, Cleveland, Columbus, Cincinnati & Indianapolis ; 
B. H. KIDDER, Atlantic & Great Western. 

3. 

The Best Form of Safety ValTe, or Method of Believing Boil- 
ers pf Overpressure, and the Best Way of Testing 

Pressure Gauges, 

C. R. PEDDLE, St. rx)iiis, Vandalia, Terre Haute & Indiana ; 
W. F. KAY, Toledo, Wabash & Wentern ; 

S. KEELER, Flint & Pere Maniuette. 

4. 

Boiler Explosions. 

Committee appointed to attend the experiments to be made by the Gov- 
ernment in regard to boiler exploHions, to report to the American Railway 
Master Mechanics* Association. 

Committee to attend experiments to be made at Sandy Hook : 

H. M. BRITTON, Whitewater Val]e,v, Cincinnati ; 

A. B. UNDERIIILL, Boston & Albany, Boston, Mass.; 

H. L. BROWN, Erie, Jersey City, New Jersey; • 

J, H. FLYNN, Western & Atlantic, Atlanta, Georgia; 

THOMAS KERR, Camden & Amboy, Bordentown, New Jersey; 
W. A. ROBINSON, Great Western, Hamilton, Canada. 
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Committee to attend experiments to be made at Cincinnati or Pittsburgh : 

H. M. BRIXTON, Whitewater Valley ; 

B. WELIi^i Jefferson ville, Madison & Indianapolis ; 
J. R. PEDDLE, St. Louis, Vandalia & Terre Haute ; 
J. H. SETCHEL, Little Miami ; 
S. M. CUMMINGS, Pittsburgh, Ft. Wayne &y Chicago; 
N. E. CHAPMAN, Cleveland & Pittaburgh. 

6. 
Valves and Valve Oearing. 

The Committee to report on the merits of the balance valve as compared 
with the ordinary valve, and upon the relative value of large and small 
ports, and out and inside lap. 

J. I. KINSEY, Lehigh Valley ; 

J. THOMPSON, Eastern Railroad ; 

Q. H. TIER, Lake Shore & Mich. Southern. 

6. 
laooomotive Tires. 

The Committee to report on thickness, when put in and when taken out 
of service; the number of times turned during the time; the total number 
of miles run ; the size and weight carried on each wheel; the kind of service 
and the maker's name. 

J. N. LAUDER, Northern Railroad ; 

F. A. WAITE, Boston & Maine ; 

ALBERT GRIGGS, Worcester & Nashua. 

7. 
Standard Axles. 

Committee to report on a standard driving truck and tender axle for a 
given size and weight of engine, and the same for passenger and freight cars. 

M. N. FORNEY, Railroad Gazette; 

COLEMAN SELLERS, Philadelphia; 

GORDON H. NOTT, Boston. 

8. 
Continaous Train Brakes. 

R. WELLS, Jefferson vi lie, Madison & Indianapolis; 
L. H. WAUGH, Kansas Pacific; 

E. B. GIBBS, Louisville, Cincinnati & Lexington. 
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9. 
Oils for Locomotive Use. 

Committee to report on the best lubricant for cylinders and other 
machinery of locomotives, giving number of miles run per quart of each 
special kind. 

WM. STEARNS, Connecticut; 

J. JOHANN, Chicago & Canada Southern ; 

W. BELL SMITH, South Carolina. 

10. 

Machinery for Supplying Water to Tanks, Oiving Description 
of Engine, Windmill, or device, with Cost of 

Working the same. 

J. L. WHITE, Evansville&Crawfordsville; 

J. H. FLYNN, Western & Atlantic ; 
H. FRY, Grand Trunk. 

11. 

Narrow and Broad Gkiuge Boiling Stock. 

Committee to report on the actual weight of each class ; the gross ton that 
engines of a given weight and size in general use can haul, and the actual 
loads that freight cars carry ; also, the amount dead weight carried per ton 
of paying weight in each ca«e. 

W. S. HUDSON, Roger's Ivocomotive Works ; 

J. A. DURGIN, Pittsburgh Locomotive Works; 

H. N. SPRAGUE, locomotive Builder, of Pittsburgh. 

12. 
Mechanical Laboratory. 

Committee to take into consideration the propriety of establishing a 
Mechanical Laboratory, also to ascertain the cost of a Dynamometer for the 
purpose of ascertaining the resistance of trains on straight and curved track? 

W. A. ROBINSON, Great Western ; 

R. WELIvS, Jeffersonville, Madison & Indianapolis ; 

J. M. BOONE, Pittsburgh, Ft. Wayne & Chicago; 
N. E. CHAPMAN, Cleveland & Pittsburgh ; 

H. M. BRITTON, Whitewater Valley. 
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13. 
Finance. 

E. GARFIELD, Hartford, Providence & Fishkill ; 
THOMAS KERR, Camden & Amboy; 

WM. McAllister, Weet jersey. 

14. 
Trastees of Boston Fund. 

H. M. BRITTON, Whitewater Valley ; 

N. E. CHAPMAN, Cleveland & Pittsburgh ; 

W A. ROBINSON, Great Western, of Canada ; 
J. H. SETCHEL, Little Miami. 

15. 
Printing. 

H. M. BRITTON, Whitewater Valley; 

N. E. CHAPMAN, Cleveland & Pittsburgh ; 

W. A. ROBINSON, Great Western, of Canada; 
J. H. SETCHEL, Little Miami. 

16. 
\ General Supervisory. 

H. M. BRITTON, Whitewater Valley; 

N. E. CHAPMAN, Cleveland & Pittsburgh ; 

W. A. ROBINSON, Great Western, of Canada 
J. H. SETCHEL, Little Miami. 
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CONSTITUTION AS AMENDED AT SIXTH ANNUAL 
MEETING, BALTIMORE, MAY 13, 1873. 



PREAMBLE. 



We, the undersigned, Railway Master Mechanics believe that the interests 
of the Ck)Dipanie8 by whom we are employed maj be advanced by the or- 
ganization of an Association which shall enable us to exchange information 
upon the many important questions connected with our business. To this 
end do we ^tablish the following 

CONSTITUTION. 



ARTICLE I. 



Section 1. The name and style of this Association shall be the Americak 
Railway Master Mechanics* Association. 

ARTICLE II. 

Sec. 1. The officers of the Association shall be a President, a First and 
Second Vice-President, a Secretary, and a Treasurer. 

Sec. 2. The above-named officers shall be elected separately, by ballot, at 
a regular meeting, and a majority of all votes cast shall be necessary to a 
choice. 

Sec. 3. The officers shall be elected for a term of one year, but in the 
event of the election being postponed shall continue in office until their suc- 
cessors shall be elected. 

Sec. 4. Two tellers shall be appointed by the President to conduct the 
election and report the result. 

ARTICLE III. 

Sec 1. It shall be the duty of the President to preside in the usual man- 
ner at all the meetings of the Association, and approve all bills against the 
Association for payment by the Treasurer. 



8sc. 2. It thall be the dntj of Uie Vioe-Preeidentt, sooordiiig to rank, to 
perform the datiee of the Preetdent in his abeenoe from the meetiiigi of tk 
Association. 

Sec. 3. In case of the absence of both President and Vioe-Prendentiy the 
members present shall elect a President pro Umipore. 

Sec. 4. It shall be the dutj of the Secretary to keep a full and oomd 
record of all transactions at the meetings of the Association; to keep t 
record of the names and places of residence of all members of the Awidi' 
tion, and the name of the road thejr each represent; to receive and keep is 
account of all mon^ paid to the AssociataoQ, and at the dose of each aieet- 
ing deliyer the same to the Treasurer, taking his receipt for the amount; lo 
receive from the Treasorer all paid UlU, giving him a receipted statemest 
of the same. 

Sec. 5. It shall be the dn^ of the T^neasurer to receive all mon^ htm 
the Secretary belonging to the Assodation ; to receife all hills agalnit tiie 
Asso^Ation, and paj the same^ after having the approval of the Presidait; 
to deliver all paid bills to the Secretary at the close of eaoh meeting^ taking 
a receipted statement of the same ; to keep an accurate book account of lO 
transactions pertaining to his office. 

ARTICLE IV. 

Sec. 1. The following persons may become members of the Assodttion 
by signing the Constitution, or authorizing the President or Secretair of the 
Association to sign for them, and pay the initiation fee of one dollar: An? 
person having charge of the Mechanical Department of a Railway knovo 
as " Superintendent**," or "Master Mechanics," or "General Foremen," the 
names of the latter being presented by their superior officers for mem- 
bership. 

Sec. 2. Civil and Mechanical Engineers and others whoee qualifications 
and experience might be valuable to the Association may become Associate 
Members by being recommended by three active members. Their names 
shall then be referred to a committee, which shall report to the Association 
on their fitness for such membership. Applicants to be elected by ballot at 
any regular meeting of the Association, and five dissenting votes shall reject. 
The number of Associate Members shall not exceed twenty. Associate Mem- 
bers shall be entitled to all the privileges of active members excepting that 
of voting. Also, two Mechanical Engineers or the representative of each 
Locomotive Establishment in America. 

Sec. 3. Any person who has been or may be duly qualified, and signs, or 
causes to be signed, the Constitution, as member of the Association, remains 
as such until his resignation may be voluntarily tendered. 

Sec. 4. All members of the Association will be liable for such dues as maj 
be necessary to assess to defray the expenses of the Association, and aoj 
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member who Bhall be two yean in arrears for annual dues shall have his 
name stricken from the roll, and be duly notified of the same by the Secre- 
tary. 

ARTICLE V. 

Sec. 1. The regular meeting of the Association shall be held annually on 
the second Tuesday in May. 

Sec. 2. Regular meetings shall be held at such place as may be determined 
upon by a majority of the members present at the previous meeting. 

Sec. 3. An adjourned meeting may be held at any time and place that a 
majority of the members present at any meeting may elect. 

Sec. 4. The regular hours of sessions shall be from 9 o'clock, A. M., to 2 
o'clock, P. M. 

Sec. 5. During the business sessions no communications shall be received 
or acted upon other than those pertaining to the business of the Association. 

ARTICLE VI. 

Sec. 1. This Constitution may be amended at any regular meeting of the 
Association by two-thirds vote of the members present. 



Resolution paued at the Sixth Annual Meeting^ Baltimore, May, 1873. 

Resolved, That no expense shall be incurred by committees except by the 
unanimous consent of the General Supervisory Committee, given in writing 
to the chairmen of said committees stating the amount to be expended. 
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KA.MES AND ADDBESS OF M^IltettS OF AlCBBtCAN^ BAILWiT 

MASTEB MECHANIGSP ASSOCIATION. 



KAKS. BOAD. ADDB' 



Anderson H.....« ».. .a.^. a6 Boittb Chad ft,CII- 

engov Bt 
Andenony J. £[*«*«*«N« x. B> ft P. a. &*«««»ii*»« ••••«• ]npof'iaMio% sL I* 

Adams, Balph B. a A M. B. B.« ..IaIm Yilkfl^ I!^* B. 

Adams, Q. Q M. L A W. R B. -^...Alezandrini Ifo^ 

Aid6n,£[. Am I. ••••••• C. ft P. B* B*>«*«*»««« ••••••••• •*••• tl^jmoODi TCfflioil* 

Britton, H. M .W. W. V. B. B......*...» ..w.Cliidmiiali, Oliki. 

Britton, A. W.M W. W. V. B. B .HarriMm, Obio. 

Brown, F* A* ••••••••!). L. ft ^n» B* ».*«*«*MHi«M»»**««»Itnaoay N. a* 

Brown, It E..........£rie B. B^ New York Ckty. 

Brown, H. L... Erie B. B.......... ^ Jersey CLty^ N. J. 

Brown, C. H West. DIt. D. L. ft W. B. B....tJUea, N. T. 

Beattie, J. G 8. M. ft N. RB. ^.... Sandusky, (Mo. 

Boone, J. M-... ....P. Ft. W. ft C. B. B F6rt Wayne, Ind. 

Baer, B. B T. ft N. O. B. R Houston, Texas. 

Brear, M F. & N. 8. B. R Flashing, N. Y. 

Burke, M M. & T. R. R Memphis, Tenn. 

Butterfield, J. G St. P. & 8. C. R. R.. Shacopee, Mion. 

Bushnell, R. W B. C. R. ft M. R. R Cedar Rapids, lows. 

Brastow, L. C L. ft 8. R. R Wilkesbarre, Ps. 

Bryant, Wm. H Ft. W. & C. R. R 103 Jud St, Chicago, HI. 

BiMsett, F. A M. £; L. R. R Memphis, Tenn. 

Blackall, R. C A. & S. R. R Albany, N. Y. 

Burroughs, A.P......M. & O. R. R Marquette, Mich. 

Boyden, G. E B. IL & E R. R Boston, Mass. 

Brooks, H. G Brooka' Locomotiye Works Dunkirk, N. Y. 

Blanchard, J. M.....S. & R. R. R. 

Cullen, Wra C. H. & D. R. R. Cincinnati, Ohio. 

Cooper, W. E Erie R. R Homersville, N. Y. 

Chapman, N. E C. & P. R. R... Cleveland, Ohio. 

Cummings, S. M P. Ft. W. & C. R. R Allegheny, Pa. 

Coolidge, G. A F. R. R Charlestown, Ms* 

Cushing, G. W T. P. & W. R. R St. Paul, Minn. 

a>nnell, Tiios B. C. & P. R. R Mayville, N. Y. 

Clark, D L. V. R. R Haxleton, Pa. 
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NAME. BOAD. ADDmSEK. 

Clark, Peter« N. R. E. of C Toronto, C;inadi. 

Church, F T. & B. R.R Troy, N. Y, 

Ceilings, E C. & A. R.R Camden, N. J. 

Colburn, R N. A W. R. R« Norwich, Conn. 

Calhoun, J. C St. L. K. C. & N. R. R. Kansas City, Mo. 

Cook, James Dan forth & Cook's Locomotive 

and Manufacturing Co Paterson, N. J. 

Curtis, Robert P. C. & St. L. R. R Columbus, Ohio. 

Crocket, John F...M..B. L. & N. R. R Boston, Mass. 

DeClercq, A. H T. P. & W. R. R. Peoria, 111. 

Devine, J. T W. & W. R. R Wilmington, N. C. 

Durgin, J. A Pittsburgh Locomotive WorkR..Pittsburgh, Pa. 

Drippes, Issac. P. R.R.» •• Altoona, Pa. 

Daviefi, D. T V. & M. R. R Fitchburg, Mass. 

.Duncan, W B. B. & G. R. R Worcester, Mass. 

Dohoney, R. V W. M. R. R Westminster, Md. 

Eddy, Wilson... B. & A. R. R Springfield, Mass. 

Elliott, Henry O. & M. R.R East St. Louis, Mo. 

!£dams, J. B.. L C. R. R Amboy, 111. 

Evans, T C. & F. R. R Catasauqua, Pa. 

Erwin, J. H S. F. Div. L. R. R Sheboygan, Wis. 

£astman, J. U- N. & C. R.R Nashville, Tenn. 

Eastman, C. L.. C. R. R Concord, N. H. 

Elder, Joseph R. R. I. & St. L. Ry Beardstown, 111. 

Elliott, C. C .C. M. & W. R. R...'. Calverton, Iowa. 

Ellis, W. H ..P. A R. R.R CaUwissa, Pa. 

Ellis, John C Schenectady Loco' tive Works. ..Schenectady, N. Y. 

Ereeman, W. G C. & 0. R. R. Richmond. Va. 

Foster, W. L P. & E. R. R. Renovo, Pa. 

Ery, Howard Erie R. R. Susquehanna, P&. 

Elynn, J. H W. & A. R. R. Atlanta, Ga. 

Euller, Wm.. A. & G. W. R. R Meadville, Pa. 

Eoss, J. M V. C. R.R. St. Albans, Vermont. 

Eellows, Cliarle8.....L. 8. & T. V. R.R« Cleveland, Ohio. 

Oibbf, K B... L. C. & L.R.R ^....Louisville, Ky. 

Oraham,C L. & B. R.R. Kingston, Pa. 

<Jayle, J. B R. & G. R. R Raleigh, N. C. 

Olais, G. W A. V. R. R Pittsburgh, Pa. 

Oarneld, E****** H. P. & F» R. R..... Hartford, Conn. 

«arrett, H. D.- P. B. R. Weat Philadelphia, Pa. 

15 



tt • !]ROum«* *f'' ADl 



Gregg, JpB*4a,,i .M^^Sfli B» RM*-«««^«'«f«*^*^^*«^«*8iiflq[a#lMUiiiay Bk 
Oorman, T. Q^:. wi.*T«*W« A W« liU S«„...^..^..«t.8|>rliigield, lUj 
GriggB, W. £[,«**.«i-iJL>T. A a It K B..-.4.U;.^.0liwc8% K« T.i 
Qriggs, Alb0rt;...t..^*WiHfc N* R. B......*.^«i..<M ••//••WolNwtori ]fali,> 

Granger^ Wn &.»..««W/4|k B« B. B; Bu.«M^*-<^.^..lI(i«iy N. Ti < 

Gassett, L. O L. &.S If i^& RL B4.»^<i.'<i.*U— BosiSi CI«T«lMid^ Oik 

Gould, A^4...«;..«^« liL T. a & Hi iLB.m^M^--iB«cberter, N. T. 

Gould, F.^4....^4»^. K. A T. K Btf^..u..4..«M.««.£MiU«» Mo. 

Glynn, BlchAvdA. •-m«.h-. ..^.-•.•^— .••i..jii..*..^ll2^i Midiigui JMimt 

• \ . ■ 'I it ^i // - iDatn^t^Mielu 

Grant, B.'-D»..- ...-i?...!. ?; -i i 'f ■ u *. • . * 

Hay, Boberl.M»«M«*4H.. F.JBK^||^.««.««.«*-<^i.«i**...»Hta^r»l Poiili Wkv. 
Hay68, o* J.MMiavM^iteCSK &■ B>*«——«^ •»«*•• *•»*»♦ — ^«C3ttoagOi, XU*. 
Hayev, xi»m*W*«^««*U W« v 0« B« BN»*«»«««»>«*>i«**«*««>>«*Al9&aiiona, Ya«' 

Hill, £. 0»4^.M..«*«.«$r^B. B*. ..4i-.»^..^*.«».Ke» Tofk €S^. 

Hollowf^' J^ W«^««.C Xt. V. ^ D. B. B«...w^..«i..^ Akfon, Obio^ > 
Ham, G. TM.^Mi^y^nPilo Steam Gouge C^...^^^Bo&lo, N. T. 
Hull, A4B.M*o.4.«.j«iO* iTi. B. B—.— ••.•.•••••^•4i..<^0liflBbenb»rg^fk. 

Hofecker, P...«.i L. V. B. R ^ .Weatherby, Pa. 

Hudson, W^S Bogers' Locomotive Works.... ..Paterson, N. J. 

Hibberd, A. W Jefferson City Iron Works Jefferson City, Mo. 

Hewitt, John A. & P. R. R Pacific, Mo. 

Hall, George W. C. & A. R. R.. Wilmington, N. C. 

Haynes, O. A St. L. <& I. M. R. R Carondelet, Mo. 

Healy, B. W Rhode Island Loco'tive Works.Providenee, R. I. 

Hollister, C. W Valley R. R ; .Hartford, Conn. 

Hubbard, J. G Erie R. R « Buffalo, N. Y. 

Hanford, Henry »....Naugatuck R. R Bridgeport, Conn. 

Hudson, J. M C. & O. R. R Huntington, W. Va. 

Jordon, W. L.. C. & p. R. R Mount Savage^ Md. 

Johann, Jacob C. & C. S. R. R - Trenton, Mich. 

Jauriet, C. F C. B. & Q.R. R Aurora, 111. 

Jackson, Wm R. W. & O. R. R Rome, N. Y. 

Jackman, J. A C. A. & St. L. R. R..... Bloomington, 111. 

Jones, Thos C. & F. R. R Catasauqua, Pa, 

King, Robert ....C. C. & A. R. R Columbia, S. C. 

Kinsey, J. I L. V. R. R Easton, Pa. 

Kelly, J. P. & W. R.R .....;. Providence, R I. 

Keenan, A. J D. & U. R. R Dayton, Ohio. 

Kerr, Thos .C. & A. R. R Bordentown, N.J. 



227 
W» 

NAME. ROAD. ADDBBBS. 

•v. 

Keeler, Sanford F. & P. M.|B. R. .' East Saginaw, Mich. 

Kline, T. D S. & M. R. R Opelika, Ala. 

Kidder, B. H A. A O. W. R. R Meadville, Pa. 

Little, H. A » 2,043 Tower St., Phila- 
delphia, Pa. 

Little, O. H. P Indianapolis, Ind. 

Losey, J L. N. A. & C. R. R New Albany, Ind. 

Loeee, T. N P. C. k St. L. R. R Indianapolis, Ind. 

Lewis, C. M N. G. R. R Baltimore, Md. 

Lander, J. N N. R. R. Concord, N. H. 

Lincoln, H. A .8. L. R. R New Haven^Conn. 

Landis, H. D B. & S. S. R. R Bellfonte, Pa. 

Leech, H. L.. Boston Locomotive Works Boston, Mass. 

I^mb, J D. M. V. R. R... Keokuk, Iowa. 

Log^n, P. A .....N. B. R. R .• Fredricton, N. B. 

Lininger, W S. M. R. R Wells, Minn. 

Ivewis, W. H Morris & Essex Div. D. L. & 

W. R. R Hoboken, N. J. 

Lingle, Thos P. R. R.. South Amboy, N. J. 

Losey, Fred. G M. G. R. R Jackson, Mich. 

Ijannon, Wm W. M. R. R .~ Union Bridge, Md. 

Moore, S P. Ft. W. & G. R. R ...Allegheny, Pa. 

Meier, E. D« 26 North Main Street, St. 

Louis, Mo. 

Mulligan, J G. R. R. R SpringBeld, Mass. 

Messer, J. P B. G. R. <& M. R. R. Gedar Rapids, Iowa. 

Mullen, James M. A B. R. R Mulligan, Ga. 

Mullen, James, Jr... W« ft A. R. R... Atlanta, Ga. 

Mitchell, A:- L. V. R. R Mauch Ghnnk, Pa. 

MontgomeG^r, Ja8....L. A N. R. R Bowling Green, Ky. 

Morse, G. F~ Portland Locomotive Works.. ..Portland, Me. 

Maynes, A. G S. R. A D. R. R. ......Selma, Ala. 

Marsh, E. H W. N. G. R. R. « Salisbury, N. G. 

Martin, J. W> G. T. R. R .^ .». ...Portland, Me. 

Mead, Lyell T W. W. K R -Hudson, Wis. 

McElroy, J O. G. & A. R. R.. Corry, Pa. 

McDowell, R B. D. R. R ^ Lambertville, N. J. 

Mc^enna, J I. P. & G. R. R Peru, 111. 

McAllister, W W. J. R. R Gamden, N. J. 

McFarland, John...R. A D. R. R... Richmond, Va. 
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-KJOnk - BOAD. 



McGium, J. 8u-..^llb 3. Jt 8. A Q. B. SL....-**JKMamm Citj, Mo. 

MeOuin, JMDie0«.^«««lf • ii W. P. B. B...^..»i..^u;..MoiilgoiDct7i'Ali. 
McVigTi j0hiia«M»*i«'W«'B» B. of .A« B* BM»>«*«**MM*Moiilgoiii€ffyi,^li«' 
Nojes, Warr«i..«^«i.iklit6ni Div. of G. T. Bj.. ^...Otniids. 
Netbitt^ J. W.«^«*^«IJtte^E. T. H. A C. B. B«..~...T6rre Haute, WoL 
OBborn, £n«.*^.u«.QTmiit Looomotitv Worka^- •..'PlitefiQD, N. 1. 
Psrrji P. A ••■^••••••«CL'4fc^Ak« B. B«»*««*«n^*U«»^>^*«»«K^oif6y ^* n* 

Peny, Q. W.«»*mm««Pii W« % B* B* B* ■••••**•• ••'^•••^•Wiliiiiii^ltoiit 0eL 

Pierce, £.~.i ^^P. C' 4( St. L. B. B...».« ^.DtonlliiRMi, OUfa' 

Parku, W. M ;;T. B. B.B ....'...^..^iTAofttoD, liuiL 

Philbrick, 8.'M......L. laAQ.R. R.....^; ..Liwieiioe, Kioeii. 

Pfiilbrick, J. W.....«1L a B. Bi.^.;..—^%w«».«...^.. WsMnrUle, Midie. 
P^rin, P. J^w»^*.ji*»TtmjoiUm LooomoliTe Worki.*..TkiiiiCony Ifui.' 

Pdeplee, 7. W....»....0. of N. J. B. B..- ....;..J.£llii4dMlbpoii, K.'J. 

P^dle, J. B*«- •^••8L L. V. ft T. H. B. B^...l..i^.T«in% Hsate, UmL*^ 
Preeoott, A. J........C. B.B...;...u...4«u..«««.«;j...;.^Caitil#ii«h K. ' 

PreHooft, Q. H...wPi 6; ft St. L. B. B. ;i...aLdgaiitport» lad. 

Purver, T. B W. D. of B. ft A. R. B Greetisbarg, K. Y. 

Rav, W. F T. W. ft W. R. R Ft. Wayne, Ind. 

Richards, G. B G. B. ft P. R. R ....Boston, Mass. 

Rennie, D. P L. & N. K R Louisville, Ky. 

Roop, F N. P. R. R Philadelphia, Ps. 

Robinson, W. A»...G. W. R. R p Hamilton, Canada. 

Robinette, J. T S. 8. R. R PelewburK, Va. 

Rowley, W. D.. U. P. R. R Atchison, Kansa.^. 

Ross, Anthony M. ft G R. R Memphis, Tenn. 

SomerP, A. H P. Ft. W. ft C. R. R. Valparaiso, Ind. 

Skidmore, J T. N. ft G. S. R. R Nashyille, Tenn. 

Bhaver, D. O Pennsylvania R. R Pittsburgh, Pa^ 

Smith, W. F C. C. C. ft I. R. R Cleveland, Ohio. 

Smith, W. T P. ft E. R. R Erie, Pa. 

Smith, W. B S. C. R. R Charleston, 8. C. 

8mith, J. Y Ix>comotive Builder Pittsburgh, Pa. 

Sellers, Morris Air Brake Company Pittsburgh, Pa. 

Sellers, L. H N. O. J. & G. N. R. R New Orleans, La. 

Setchel, J. H L. M. R. R ancinnati, Ohio. 

Sechler, J. F N. Y. & O. M. R. R Wortendyke, N. J- < 

/Sedgley, J L. 8. ft M. S. R. R.. Cleveland, Ohio. 

;HMt^t,C. B PennsylvaDia R. R. Blairsville, Pa. 
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NAME. BOAD. ADDRESS. 

Strong, W. M N. Y. & H. R. R New York Cify. 

Stodley, E Late of C. R. R » Concord, N. H. 

8tearn8, Wm. H~...C. R. K R Springfield, Mais. 

Sterk, F V. A T. A. M. & O. Div Lynchburg, Va. 

Stewart, R.C P. H. A L. M. R. R Port Huron, Mich. 

Stewart, C. E Panama R. R Aflpinwall, U. 8., Colum- 
bia, South America. 

Steinberger, Sam. ...J. M. & L R. R North Madison, Ind. 

Sprague, N. H Pittsburgh, Pa. 

Slingland, N Western R. R Hartford, Conn. 

Sanborn, A. J L & St. L. R. R Mattoon, 111. 

Towne, H. A N. P.R. R St. Paul, Miqnesota. 

Towne, Li. N H. A St. Jo. R. R Hannibal, Mo. 

Tier, G. H Toledo Div., L. S. & M. S. R. R.Norwalk, Ohio. 

Thompson, C. A L. L R. R Hunter's Point, L. Island. 

Thompson, Archie..O. & M. R. R Vincenneti, Ind. 

Thompson, J P. Ft. W. & C. R. R Crestline, Ohio. 

Thompson, John.... Eastern R. R East Boston, Mass. 

Thompson, Edw S. M. R. R Hokah, Minnesota. 

Taylor, J. K.> ••O. C. & N. R. R Boston, Mass. 

Taylor, E.. Late N. M. R. R St. Charles, Mo. 

Templeton, T. G....P. R. R Battle Creek, Mich. 

Thornton, M .M. & B. R. R Macon, Georgia. 

Turreff, W. F C. A P. R. R Cleveland, Ohio. 

Tull, C. H N. L. & T. R. R Monroe, La. 

Underbill, A. B B. A A. R. R Boston, Mass. 

Van Vetchen, J....M A. & G. W. R. R • Meadville, Pa. 

VanTuyl, A Urbana, Champaigne C<o., 

Illinois. 

Van Buskirk D. & C. R. R Fishkill, N. Y. 

Wells, Reuben J. M. A I. R. R Jefferson vi lie, Ind. 

Wright, N A. & G. W. R. R. Kent, Ohio. 

Whitney, H. A E. & N. A. R. R St. Johns, New Brunswick 

Wade, R. D.. ■- N. C. R. R. Company's Shops..North Carolina. 

Wiggin, J. E B. H. A E. R. R Boston, Mass. 

Waite, F. A B. A M. R. R Boston, Mass. 

Woodcock, W Central R. R Elizabethport, N. J. 

White. J. L. E. & C. R. R Evansville, Ind. 

Waddy, J. E O. A. & M. R. R Alexandria, Va. 

Williams, E. H Baird & Co., Loco. Builders.. ..Philadelphia, Pa. 
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Weaver, I>*B.....*m.«-<^iB* K.B.'B •• •••••••• ••<ib..»w4^BiTe0tiMi| K7. 

Whitworihy lohn..*—^.!. 8. N. 4>P. B. B.^—4,..4.^..]lorfolk, Va. 

Wood» ILP^ *4.'*-0. A T. ]|,.Bi<B^.^.»..J^^ «44.4SBdiiiiiiti9 duo. 

Wallf Mafiiii- •••m^*m«»*P. ft £• B. B«*» ii^«««4*tf*««M>***8liiibiir3^y'Pi, 

Yoaagi-Lb 8.«***«~««»«*.C.G.C. ALB. & -•^CleTelandy Ohio. 

» . . . 

ASSOCIATB H8HBBB8, 

Bementy W. B4**....*«.M^i«....21fi and Cailowhill 8lraBt% PhiladalplOa, Flu 
Erans, W. W*...'..^^<i.^<.*....45>fc 47 Ezchangpr Plao% Htw York. 
Forney, M. N..--mm -•«••—••<. Bailira^ Ottette, 7ftBroadvi^y New York, 
ttollyy Ad FM»**M«»*#*«**f«^>»**»Trojr| New xork. 
Lilly, J. (X !>..••••*«-*•••— •••Indianapoliii Indianiw 
MOee, F. B...M«...*^«.**«.*.....Ferri8 ft Mile% Philadelplilay Pa. 
Morten, Henry ... .«^.« «^i....Hoboken, New Jeipey* 
Nott, Gordon Hu.».^..*..wi....Boeton, MaBsachneettt. ^ 

Sellers, Coleman Philadelphia, Peniiftylvanta. 

Thurston, R. H Hoboken, New Jersey. 

Wlieelock, Jerome Worcester, Massachusetts. 
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ORDER OF BUSINESS. 



1.' Beading the Minutes of previous meeting. 
"2, Calling the Roll of Members. 

3. Signing the Constitution. 

4. Report of Treasurer. 

5. Report of Committees appointed at a previous meeting. 
(5. Election of Officers. 

7. Appointment of a Committee to suggest Subjects for Consideration. 

8. Appointment of Miscellaneous Committees: on Finance, Printing, 

place for next Annual Meeting. 

9. Report of Committee to suggest Subjects for Consideration. 

10. Appointment of Committees to report upon the Subjects suggested 

for Consideration. 

11. Unfinished BuRiness. 



(Signed,) H. M. BRITTON, 

N. E. CHAPMAN, 
WM. A. ROBINSON, 
J. H. SETCHEL, 



Committee. 
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